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FUNCTIONS OF THE PRESS 


HE debate on the state of the Press in Britain, 

which was initiated by Mr. J. A. Kershaw in 
the House of Commons on May 17, was concerned 
primarily with the maintenance of high standards in 
a free and independent Press. It derived its wide 
interest, however, less from certain lapses in standards 
of reporting which have aroused strong protest than 
from the reports that several weekly or daily period- 
icals would be unable to continue publication, in 
spite of sustained or expanding circulations. To the 
concern as to the whole future of the Press under 
modern conditions aroused by such tendencies was 
added that arising from the pressure which television 
is likewise exercising on sound broadcasting. Funda- 
mentally, the debate was on the means to be used in 
the future for the education of public opinion. It 
was not so much the public influence of broadcasting 
and the Press, which Sir William Haley discussed in 
his Clayton Memorial Lecture in 1954, as the influence 
of television and other factors on broadcasting and 
the Press, and the means on which we must rely in 
future for the communication to the public of ideas 
and news and the stimulation of thought. 

Mr. Kershaw, in opening the debate, made a 
passing reference to the decline of the provincial 
Press and the tendency towards monopoly encouraged 
by the rise in costs and growth of mechanization. 
He was, however, mainly concerned to advance two 
suggestions to maintain or raise professional standards 
and avoid some of the recent incidents which have 
been the cause of protest. First, he suggested that 
professional standards should be judged, not by the 
Press Council, which included managerial repre- 
sentatives as well as journalists, but by a sub- 
committee consisting solely of professional journalists, 
and secondly, that this body appointed to deal with 
professional ethics should be enabled to impose sanc- 
tions, including the power of suspension or expulsion 
from the profession. 

Neither of these suggestions found much support 
in the debate. The Joint Under-Secretary of State 
for the Home Department, Mr. J. E. 8. Simon, who 
spoke for the Government, emphasized, however, 
that the subject was one for the House as a whole» 
and pointed out that to give the Press Council, or a 
sub-committee of that body, the power to impose 
sanctions would make a grave inroad on the freedom 
of the Press. Mr. Simon correctly interpreted the 
general run of opinion expressed in the debate as 
favouring limitation of the powers of the Press 
Council to admonition for that reason, though it 
might still prove that admonition is more effective 
in ethical matters if it came from a body of purely 
professional men as Mr. Kershaw suggested. The 
maintenance of professional standards anywhere is 
ultimately a matter for the men and women who 
constitute that profession. 

Nevertheless, Mr. Simon seemed a little too com- 
placent about the Press Council. Quite rightly, he 
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pointed out that it has only been in existence a short 
time, and it is reasonable, as he suggested, to regard 
it at the moment as experimental. That need not, 
however, mean ignoring the fact that, as was 
emphasized in the debate, the Council has not 
attempted to deal with some serious matters affecting 
the future of the Press, or prevent the question being 
asked whether the Council is really the appropriate 
body to deal with these problems. Mr. Simon recog- 
nized that many of the arguments advanced had 
been put forward in the debate which led to the 
establishment of the Royal Commission on the 
Press, and he reminded the House that the Royal 
Commission reached the conclusion: ‘“The present 
degree of concentration of ownership in the news- 
paper Press as a whole or in any important class of 
it is not so great as to prejudice the free expression 
of opinion or the accurate presentation of news as to 
be contrary to the best interests of the public”. 

Nevertheless, the debate was provoked partly by 
uneasiness at attempts to repress news or even books, 
and Mr. Simon weakened his balanced defence of a 
free society’s need for a free Press, with, as a corollary, 
the possibility that that freedom might be abused, 
by largely ignoring the fears expressed as to such 
practices and as to the effect of commercial television 
on newspapers and periodicals. It is the loss of 
advertising revenue to television that endangers the 
future of so many newspapers and periodicals. Since 
it would seem that television is to a large extent 
meeting the needs which were formerly met by such 
publications, it is still ‘important that all the im- 
plications of the situation should be faced; a real 
attempt should be made both to see where all this 
leads and also whether there may not be some real 
needs which these newspapers and periodicals form- 
erly met but which television is unable to meet. 

In the debate, Mr. W. F. Deedes emphasized that 
the Press has its own part to play, along with 
television and radio, in finding new keys to the 
human mind, and that the Press has to match itself 
to its share in the task ; he paid tribute also to the 
good work that the Press Council has done in 
publicizing bad practices. Few speakers, however, 
really showed the vision displayed by Mr. Deedes, 
though most were aware that the decision as to the 
margin between liberty and licence is largely one for 
journalists themselves to determine. By and large, 
however, for all the passing recognition that the 
developments in the British Broadcasting Cor- 
poration’s programmes which have taken place since 
independent television was inaugurated are an aspect 
of this ultimate problem of the communication of 
ideas, no one penetrated as deeply as Sir William 
Haley in his Clayton Memorial Lecture. 

Perhaps the gravest dangers in this field of mass 
communication to-day arise from the failure to con- 
sider the diverse media in relation to the task for 
which they are used-—their limitations as well as 
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their advantages. In the three years since Sir William 
gave this lecture, it has become evident beyond 
question that television js a major sociological 
influence of our time, and its presentation of political 
affairs and politicians and current events is a 
factor of which not merely sound broadcasting but 
also the Press must take account. Indeed, current 
discussion as to the use of television in the schools 
confirms his observation that the educational purpose 
of broadcasting is at stake. 

If the effect of television on politics and news is 
likely to be so profound as Sir William Haley pre- 
dicted, it is still important to remember that, 
as he points out, much significant and important 
news has no visual quality. The nature of the medium 
can in fact be continually at war with the real values 
of the news, and this position is the more dangerous 
in view of the evidence which National Service, for 
example, has produced of the extent of illiteracy. 
Moreover, if, as Sir William Haley points out, tele- 
vision, broadcasting and the printed word are not 
mutually exclusive or inimical to each other but 
complementary, it is desirable that care should be 
taken to ascertain the best ways in which any new 
medium can be used for our purposes. It may well 
yet be held that the decision to permit, at this early 
stage, commercial television with its concomitant 
advertising was a great public disservice, a blunder 
for which the viewer himself as well as the public in 
general is paying a high price. 

However, it is important that not only should the 
Press, as well as broadcasting and television, have 
clear ideas to the exact nature of the contribution it 
can make to the growth of an informed public 
opinion, but equally that the dangers inherent in 
each of these media should be clearly understood. 
Much was said in the debate on May 17 about the 
dangers of the Press. Little was heard then about 
the limitations of broadcasting and especially of 
television, the implications if television does indeed 
become, for large sections of the population, the 
whole of broadcasting, and the entertainment and 
advertising determine both the content and standards 
of programmes. Moreover, all that Sir William said 
about the comparative inaccessibility of broad- 
casting—its limitation in time and place as against 
its ubiquity—applies with equal if not greater force 
to television. 

These, however, are the considerations which 
should be determining not simply the content and 
scope of sound broadcasting and its relations to 
television but also the use made of television and 
the content of its programmes. The lead must come 
from those who are aware of the nature of the 
medium with which they are working, its possibilities 
and limitations. In television, as in sound broad- 
casting, the first condition for wise use of this great 
new power over men’s minds, as Lord Reith recog- 
nized from the start, is a sense of public responsibility. 
Without that we are unlikely to avoid abuse. 

That is no less true of the Press, and a real reason 
for concern at the present pressure on the Press and 
the way in which rising costs and the loss of adver- 
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tising revenue are threatening the existence of 
periodicals as well as newspapers, national and pro- 
vincial, is the contribution which these papers have 
made towards the formation of an informed public 
opinion. Their existence has not merely ensured the 
possibility of independent comment and facilitate 
the ventilation of novel, unpopular and even, in their 
origin, possibly dangerous ideas. Many of them have 
indeed concentrated on exactly those things whic 
broadcasting could not do, or only with great diffi- 

culty. They provided the background, the explana- 
tion, exegesis and illustration which are even more 
essential with television. Some of them sought to 
maintain a sense of values such as is more than ever 
needed to-day. 

Much of this work, and especially that which 
promotes public discussion, will not be done if 
television takes over, though this is not to,say that 
it could not be done by other organs of the Press or 
by new means. It is at this point that there is room 
for new and independent inquiry as to the means of 
communication of ideas, and especially in the mass, 
though the problem is really a more general aspect 
of one which the Nuffield Foundation has been 
assisting the learned societies to face and which could 
well force a radical change in the means used to-day 
for the dissemination of ideas, of news, and of opinion. 
The whole subject calls for fresh creative thinking ; 
and the debate gave a hint too that, perilous as 
Government action in this field would be, there may 
well also be need to find some way of dealing firmly 
but effectively with whatever sectional interests seek 
to hold the public interest to ransom. 

Nor can this problem be dismissed as unrelated 
to that of raising the standard of public education, 
and especially technical education, in Britain. The 
value for the technician and technologist and also for 
the university graduate of a wide general education 
is being increasingly recognized. In that education the 
weekly and daily Press and the serious reviews— 
which have almost disappeared during the past decade 
or so—have an essential part to play ; and whatever 
vigour and open-mindedness broadcasting and tele- 
vision bring to the discussion of values and of public 
affairs, they cannot entirely replace the written word. 
The state of public education in any sphere depends 
on the Press, as well as on broadcasting and television, 
and on the standards and sense of responsibility that 
the Press brings to its task and the ends it seeks to 
serve. If, in adapting itself to meet the new strin- 
gencies of rising costs by new materials and new 
techniques, the Press sees clearly its own peculiar 
opportunities and adapts itself effectively to that 
task—regarding no limitations imposed from outside, 
respecting no sectional interest, and accepting no 
shibboleth as final—it may yet give the public the 
leadership that is needed and serve the present day 
and generation as worthily and as potently as ever 
in the past. 

All this is not solely a matter for the Press, and 
Mr. Simon dismissed the Government's responsibility 
too lightly. Wisely he was critical of the suggestions 
made by Mr. Victor Collins, that the larger local 
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authorities might run municipal newspapers on com- 
mercial lines, or that the Government should take a 
larger share of responsibility for filling gaps in public 
knowledge, even to the extent of taking space to 
disseminate important information which would not 
otherwise be reported adequately. Mr. Simon recog- 
nized the danger to the independence of the Press 
inherent in such methods ; but he failed to recognize 
that the threat is there already in the abuse of 
advertising, and that it is inherent in Government 
information services which are now an inescapable 
responsibility of the Government. This is manifestly 
one problem which should be under consideration by 
the Prime Minister’s study group to which it is 
understood that Dr. Charles Hill’s report on Govern- 
ment information services has been presented. 

Neither for the Government nor for any of the 
various media—Press, broadcasting or television— 
will it be easy to draw a line between responsibility 
and licence, between freedom and sponsorship, 
between entertainment and information; and if 
certain sections of the Press or television or broad- 
casting authorities avoid their public duty, it is, as 
Sir William Haley said, for informed public opinion 
to speak out with vision, courage and understanding. 
In that task the scientist has a vital part to play, 
partly because of his own knowledge and use of the 
new methods and techniques of communication and 
because of his responsibility for their creation, partly 
because the advance of science itself and the right 
use of the immense new powers depend so largely 
upon public understanding and the state of the 
public mind, and partly because he of all men should 
understand the importance of informed discussion in 
reaching sound conclusions or decisions. If the 
possibilities of the new media are to be fully 
explored and the contribution which some of the 
threatened journals have made to informed debate 
and the formation of public opinion are to be fully 
appreciated and alternatives are to be tested ade- 
quately, it must be by those whose own experience 
and training have taught them how much is at stake 
and who will seek to meet the needs of to-day with 
open and uninhibited minds. 
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THE ETIOLOGY OF COMMAND 


Work and Authority in Industry 
Ideologies of Management in the Course of Industrial- 
ization. By Prof. Reinhard Bendix. Pp. xxv +466. 
(New York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1956.) 60s. net. 
£ >: characterize this study in succinct form is not 
easy, for it is neither history nor philosophy per se, 
and yet an admirable combination of the two. Un- 
usual in content and treatment, it offers a discursive 
analysis of aspects of the growth of industry in the 
three major units of Britain, the U.S.S.R. and the 
United States (with a supplementary glimpse of East 
Germany) in an endeavour to attain a rational explan- 
ation of the basic conception of ‘authority’ as it 
underlies the manager—worker relationship in the 
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modern structure of each country; “Ideologies of 
Management in the Course of Industrialization” is the 
author’s sub-title, and a contributed imtroduction 
echoes the thesis in the thought that all the countries 
concerned have the same major problem inherent 
in their industrial system—‘‘the establishment and 
preservation of that discipline without which the 
industrial order degenerates into anarchy’’. Or put 
into terms of human motivation: ‘“‘How can the 
manager make sure that the worker will follow the 
rules and regulations? That the worker will exercise 
good judgment and a sense of responsibility beyond 
what commands can effect and supervision can control, 
beyond what incentives can induce or penalties 
prevent ?”” The relevance of this thought to the 
circumstances of Great Britain in particular is 
compelling. 

Society in Western civilization has to a large extent 
been content to accept the existence of a continuing 
problem of ‘human relations in industry’ as more or 
less inevitable, a kind of inescapable concomitant 
of the subordination of man to the machine, and as in 
part the price that has to be paid for the benefits 
totted up in a rising material standard of living. On 
the legal plane, society has sought remedies in ‘laws 
of master and servant’; on the psychological plane, 
it has been content with palliatives of ‘consultation 
broadening into communication’. Nowhere has 
society tried to delve into causes or attempted to 
question the facile assumptions on which successive 
generations of ‘managers’ have built up their claim to 
authority. . Managers, Prof. Bendix feels, have been 
invested with qualities that they have not really 

in order to give logic to the demand that 
they should be obeyed; and it is, perhaps, to the 
disillusionment of discovery that we must trace the 
virulence of feeling when master and servant quarrel. 

Analysis of history shows a deeper bedrock of causes 

below the accepted pattern of authority—a complex 
closely correlated with the development of the social 
fabric of the community and with the evolution of the 
class-system. Thus in Britain, quite early in the pro- 
cess of commercial and industrial development, a 
firmly established ‘middle class’ had become the 
backbone of social living, of government, of wealth, 
of technical advancement, and of leadership. Their 
goals became those of the nation—more rightly than 
he knew could Napoleon classify the populace as one 
of shopkeepers. Behind the commercial thrust lay 
also the vigour of political determination directed to 
‘liberalism’, a striving for democracy as a force rather 
than for the personal liberty of the individual. 
Through all social grades rights of freedom were sought . 
and fought for, and classes lost their separation to 
pursue a common cause, even if under labels spelling 
variously ‘reform bills’ or ‘chartism’. Authority had 
thus a fluid framework, for its middle-class protagon- 
ists and its artisan subjects were always gaining and 
losing above and below themselves. To the artisan 
the goal of ambition was to become the self-boss, the 
capitalist ; to the landed aristocrat advancement in 
trade was an enviable mode, even if it meant clothing 
oneself in a sordid uniform—the climax in our times 
has glamorized the drab, and decorated the boards 
of directors in the process. 

Personal goals had even greater force in the 
United States, emphasized by the more rapid and 
concentrated growth of industry in generations instead 
of centuries. ‘The employer’s authority as well as 
his earnings and privileges are the rewards of past 

and present exertions ; for the people at large, such 
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rewards are promises held out for the future. Most 
attempts to increase the present satisfactions of work 
consist of promises of future reward.” Among 
those rewards, the attainment of authority over 
others has always ranked high—carrying with it an 
acclaim of attainment, an accession to the ranks of 
the nation’s heroes ; a kind of universal acceptance 
of a survival of the mentally fittest, arguing that if 
by your own efforts you got there you must obviously 
have what it takes. “The apotheosis of individual 
effort was seen as the key to all problems of the age.”’ 

The U.S.S.R. shows a markedly different pattern 
from both the others, but the origins of ‘the con- 
temporary tight control over labour lie back equally 
in the annals of social history for more than a century. 
industrial development in Russia during the past 
century was, of course, on a much smaller scale, 
but the pattern was as distinct then, on that smaller 
scale, as it is to-day in the vastness of the five-year 
plans and the commissariats. Central initiative from 
the Czar and the few major nobles gave a framework 
of industrial authority that was autocratic in the 
extreme. Whether in agriculture or in trade, or in the 
primitive forms of industry, the peasant and the 
worker were serfs, little better in personal standing 
than the slaves of ancient Rome—in a serfdom given 
a formal sanction in law and persisting unbroken in 
spirit until the first revolutions on the threshold of 
our own times. Against this long conditioning no 
personal development could withstand, and thus the 
regime of New Economic Policy in the 1920’s or 
Five Year Plans in the 1930’s changed only the form 
of the master, not his spirit. The Russian people 
were ripe for commissariats and all the close regimen 
of the Soviet pattern; by Western standards they 
are hard done by, but in terms of their own social 
history they enjoy a rigidity of authority in keeping 
with what they have always known. 

Another of the author’s fascinating themes is the 
analysis of the significance of the change from the 
personal management of the owner-boss to bureau- 
cratic administration in the large organization 
pattern, with a consequent major increase in the 
ratio of the ‘specialists’ to commanders. Here, 
though, there could be room for argument with the 
author’s conclusions. 

A most interesting book indeed, but one for the 
student rather than for the everyday manager. It 
has a lot to gontribute to the study of industrial 
human relations, but the contribution may well be 
found more valuable when distilled through the 
medium of a course. E. ¥F. L. Brecu 


STRUCTURE OF THE EYE 


Comparative Anatomy of the Eye 
By Prof. Jack H. Prince. Pp. ix+418. (Springfield, 
Ill.: Charles C. Thomas; Oxford: Blackwell 
Scientific Publications, Ltd., 1956.) 63s. 
‘HIS book on the structure of the eye should 
satisfy the wants of most students of com- 
parative anatomy and physiology, since it achieves 
@ nice balance between the bare accounts in the 
texts and the lavish detail of the specialist 
works. It contains a score or more chapters in which 
the various structures of the globe, the orbit and 
accessory organs and the visual centres are described 
and each of these includes a discussion of the chief 
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differences in the various classes of vertebrates with 
emphasis upon the adaptations necessary to different 


ways of life. Additional chapters are devoted to the 
invertebrate eye and to technical methods, while a 
final table summarizes the salient features that 
characterize the different groups. 

The subject is covered adequately and is presented 
well, although occasionsliy general principles are 
obscured by digressions on specific peculiarities of 
doubtful data One sees little, however, to 
account for the suggestion that the special needs of 
veterinary students have been particularly con- 
sidered, and the material selected shows no bias 
toward any group of animals. The style is lucid, but 
the appearance of the text is marred by an indis- 
criminate and irritating use of italics. The illus- 
trations are numerous; many, however, are poor 
and could be omitted with small loss. Despite these 
criticisms, this book can be recommended as a useful 
introduction to the complexities of the vertebrate eye. 

Unfortunately the author has not been content 
with this success, but has attempted, by the inclusion 
of additional material, to provide references for the 
specialist also. Much of this information is of doubtful 
value and its inclusion is regretted, since it must have 
contributed to a price which appears unreasonably 
high. K. M. Dyce 


THERMODYNAMICS 
IN METALLURGY 


Metallurgical Thermochemistry 

By Dr. O. Kubaschewski and E. Ll. Evans. Second 
edition, completely revised and reset. (Metal Physics 
and Physical Metallurgy: an International Series 
of Monographs, Vol. 1.) Pp. xiv+410. (London and 
New York: Pergamon Press, Lid., 1956.) 55s. net. 


Thermochemical Data of Alloys 

By Dr. O. Kubaschewski and Dr. J. A. Catterall. 
(Pergamon Science Series: Metal Physics and 
Physical Metallurgy—an International Series of 
Monographs, Vol. 3.) Pp. iv+200. (London and New 
York: Pergamon Press, Ltd., 1956.) 45s. net. 


HE first edition of ‘Metallurgical Thermo- 
chemistry”’, published in 1951, ped enjoys a 
considerable reputation and this second revised 
edition meets the need for including new thermo- 
dynamic values in the extensive collection of data 
which forms a large and useful part of the book. 
The concise theoretical introduction now has two new 
sections dealing with non-regular solutions and slag- 
metal reactions. The other major part of the book is 
concerned with the experimental oe of metal- 
lurgical thermodynamics (for examp 
electromotive force and gas-meta! equilibria), which 
are discussed in detail with numerous 
The tabulated data relating to metals, metal ‘com- 
pounds and alloys constitute a most comprehensive 
collection ; among the properties listed are heats of 
formation, entropies and heat capacities which make 
it possible to estimate free energy data for a wide 
variety of systems. A selected number of free energy 
equations are given, as well as partial molar quan- 
tities for many alloys. In such a compilation errors 
are inevitable ; the following have come to the re- 
viewer’s attention : on p. 334 the free energy equation 
for ammonia should be AG® = —12,050 + 26-7 T; 
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on pp. 354-55 the data for oxygen in tin appear 
quite wrong and based on a misinterpretation of 
the original work. Among the copious references, 
Coughlin’s recent publication (U.S. Bureau of Mines 
Bulletin, No. 542; 1954), which includes complete 
free energy and other data for a large number of 
oxides, appears to have escaped the authors’ critical 
net. 

Other minor sections of the book, particularly that 
dealing with the estimation of thermochemical data, 
enhance its value. it can be confidently recom- 
mended to all research workers concerned with the 
high-temperature reactions of metals and their com- 
pounds as well as to senior students interested in 
chemical metallurgy. 

“Thermochemical Data of Alloys’, by Drs. 
Kubaschewski and Catterall, forms a natural, if 
rather expensive, appendix to ““Metallurgical Thermo- 
chemistry”. The authors present a critical assessment 
(with more than five hundred references) of the avail- 
able data relating to more than two hundred systems. 
The tabulated values of heats, entropies, free energies 
and volume changes are mainly confined to inter- 
metallic systems but there is a short collection dealing 
with the transitional metals alloyed with oxygen, 
sulphur, carbon, nitrogen and phosphorus. 

This survey brings out clearly the dearth of 
thermodynamic data on alloys in general, and one is 
impressed by the very few systems for which there 
exist complete partial molar heats and entropies 
over the entire composition range in the solid and 
liquid state. 

Many of the data in this book are concisely 
presented in “‘Metallurgical Thermochemistry”’. While 
the more detailed and expanded treatment has real 
value, this separate volume does not fully justify 
itself at this price when compared with the first 
volume of the series. J. W. Evans 


No. 4574 


THEORY AND PRACTICE OF 
HUMIDITY MEASUREMENT 


Hygrometry 
By Dr. H. Spenser-Gregory and E. Rourke. Pp. 
xv +254. (London: Crosby Lockwood and Son, 
Ltd., 1957.) 36s. net. 
Sy processes in chemical engineering require 
that measurements of low relative humidity 

should be made with a precision that can be met 
only by methods of the utmost refinement. On the 
other hand, it is a peculiarity of hygrometry that 
some of the earliest and crudest methods are still 
used because they are convenient and sufficiently 
accurate for the purpose: the description of a 
method attributed by the authors to Leonardo da 
Vinci could well be that of an instrument recently 
introduced in the textile industry. It is appropriate, 
therefore, that the authors of this book (the first of 
whom died within a few days of its publication) should 
have devoted the first quarter to a short historical 
preface and an introductory chapter which briefly 
describes the principles of the available methods of 
hygrometry. This section will be particularly useful 
both to students and others who are making their first 
serious acquaintance with hygrometry. 

The chapter on the vapour pressure of water and 
ice leads to the frost point hygrometer and its 
application to low-temperature hygrometry, and 
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another on the vapour pressure of solutions examines 
critically the published values of vapour pressure for 
the sulphuric acid—water mixtures frequently used in 
studying the performance of hygrometers. The 
theory of the moisture content of highly compressed 
permanent gases receives a chapter to itself. 

Svennson’s theory on the wet and dry bulb hygro- 
meter is the basis of a chapter on psychrometric 
theory, with particular reference to Assman’s psy- 
chrometer. The authors extend this theory and 
apply it to the Gregory balanced temperature psy- 
chrometer, pointing out the advantages of this 
method that arise from its simplified theory. Further 
chapters deal similarly with the theory and charac- 
teristics of dew point, hair, diffusion, gravimetric and 
electrolytic hygrometers. 

The authors have justified the all-embracing title 
chosen for the book, and readers will find theory, 
practice and experimental results on most aspects of 
the subject. Perhaps the least satisfied will be the 
reader who has to decide which of the many available 
methods he should employ for a particular purpose. 
Much of what he requires can be found or deduced, 
but the value of a further edition would be enhanced 
by a summary of the conditions for which each of 
the methods is most suitable, the present status of 
the methods with respect to accuracy and stability, 
and their commercial availability. This comment 
should not be allowed to deter anyone with any kind 
of interest in hygrometry. So far as the reviewer is 
aware, this is the most comprehensive book on the 
subject, and the clarity with which the material has 
been presented will ensure that those who seek 
information on any aspect of hygrometry will be 
quickly rewarded. D. W. Hi 


CHEMICAL REFINING OF 
PETROLEUM 


Petroleum Refining with Chemicals 

By Vladimir A. Kalichevsky and Prof. Kenneth A. 
Kobe. Pp. xi+780. (Amsterdam: Elsevier Pub- 
lishing Company; London: Cleaver-Hume Press, 
Ltd., 1956.) 95s. 


N informative treatise on the subject of the 

chemical and physico-chemical refining of petrcl- 
eum fractions. <A scientific survey of refinery opera- 
tions is always a difficult task owing to the variation 
and complexity of crude oils. It will be surprising 
to many to know that as many as 2,300 products are 
marketed by refineries. The origin of crude petroleum 
is not known ; however, the optical activity of some 
fractions point, at least in part, to bacterial action on 
organic remains. The chemist is always conscious 
that crude petroleum constitutes a vast source of 
chernical raw material and should thus be used to the 
best advantage. Lower fractions and refinery by- 
products are now used extensively in chemical 
industries. A great deal is known to-day of the pro- 
perties of the lower hydrocarbons but little is known 
of the structure of the hydrocarbon constituents of the 
higher fractions of petroleum. 

The recognized processes of chemical refining of 
distillates are fully recorded and the limitations and 
advantages in acid refining and refining with alkalis 
are discussed. Adsorbents are used effectively with 
distillates either in the vapour or liquid state according 
to circumstances. Synthetic adsorbents tend to be 
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costly. Sulphur removal and sweetening of distillates 
are always important. Catalytic cracking can be a 
desulphurizmg process. The problem of corrosion 
in refinery equipment is a subject that receives 
attention. 

Information on cians extraction of petroleum 
fractions presents features of wide interest. Distilla- 
tion processes can alter the more complex constituents. 
Selective extraction of oil fractions appears to offer 
one way of partial resolution of the groups of com- 
ponents. In this way fractions in the lubricating 
oil range, for example, can be resolved into wax, 
pseudo-waxes, good grade oil, indefinite oil, poor grade 
oil, resins and asphalts. The principles of extraction 
processes have been investigated to some extent 
zaathematically. The book is intended for the begin- 
ner and advanced student, the plant operator and 
supervisor and research worker. The approach to 
each section justifies the first claim and the 8,000 
literature and patent references (mainly American) 
justify the claim with regard to advanced students 
and research workers. The plant operator and super- 
visor could obtain more indications of the relative 
economics of the many refinery processes from the 
original literature quoted. 

Like other industries, the petroleum industry intro- 
duces new terms for some of its processes, for example, 
‘platforming’: the catalytic reforming of distillates 
in the presence of platinum. ‘Cycloversion’ is not 
explained but its function is apparent. Fuels, includ- 
ing jet engine fuels, are described and their character- 
istics and rating. The empirical nature of most 
marketed petroleum products is inevitable and so is 
their improvement by means of additive agents 
functioning as oxidation inhibitors, anti-detonants, 
pour point depressants, viscosity-index improvers, 
oiliness carriers, rust preventives, anti-foam agents 
and fluorescence improvers. 

The literature quoted is extensive and up to date, 
and it is good to notice that it includes the work of 
such pioneers as B. Redwood, L. Edeleanu, A. E. 
Dunstan, G. Egloff, J. C. Morrell, G. A. Burrell, 
B. T. Brooks, L. Gurwitsch and H. I. Waterman. 

A. R. Bowen 


-CHEMICAL ANALYSIS 


Advanced Analytical Chemistry 

By Prof. Walter Wagner, Prof. Clarence J. Hull and 
Prof. Gerald E. Markle. Pp. v+282. (New York: 
Reinhold Publishing Corporation; London: Chap- 
man and Hall, Ltd., 1956.) 48s. net. 


HIS book is compiled with a view to part of the 

requirements of certain American universities 
(particularly that of Detroit) for a master of science 
degree in which analytical chemistry is offered 
as @ major uubject. It does not appear to be 
suitable for any course now current in British 
universities. 

Part 1 (104 pages) is devoted to analytical tech- 
niques, covering organic reagents, gas analysis, 
colorimetry and spectrophotometry, polarography 
and amperometric titrations, chromatography and 
ion exchange techniques, thermogravimetric analysis, 
radiochemistry, and statistics. It will be obvious 
that each can receive only a very cursory 
treatment, but the eighteen pages given to statistics 
are clearly written and give a fair idea of the problems 
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involved. In the sections on colorimetry and spectro- 
photometry, and polarography and amperometric 
titrations, a large proportion of space is taken up 
with photographs of the cases of commercial instru- 
ments with dials and knobs: it would have bee 
much more instructive to give, as is done for thermo- 
gravimetric analysis, a line diagram to explain the 
essential features. 

Part 2 (158 pages) deals with sixty-nine elements 
grouped, for some unexplained reason, as in the 
Periodic Table. For each element the following data 
are given: atomic number, atomic weight, specific 
gravity, melting point, and boiling point. Then 
follow tests (in some cases) and brief mention of 
various possible and sometimes interesting volumetric 
and gravimetric methods of determination, one of the 
latter being given in some detail ; these methods are 
often such as I would not choose, but that is a 
personal matter. 

Each section in Part 1 concludes with a biblio- 
graphy, and each element in Part 2 is similarly 
documented. ‘These bibliographies give a few refer- 
ences to early work and a small but representative 
selection relating to more recent work. The book is 
well produced and there are few misprints. In thei: 
preface the authors forestall certain criticisms, but 
nevertheless the book leaves an impression of extreme 
superficiality. - A. D. 
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MACHINES THAT HANDLE 
INFORMATION 


Computers 

Their Operation and Applications. By Edmund 
Callis Berkeley and Dr. Lawrence Wainwright. Pp. 
x+366. (New York: Reinhold Publishing Cor- 
poration ; London: Chapman and Hall, Ltd., 1956.) 
64s. net. 


HIS book may be regarded as a sequel to E. C. 

Berkeley’s ‘‘Giant Brains’’ published in 1949, 
and attempts to summarize some of the developments 
which have taken place since then. In such a rapidly 
expanding field, however, it has become impossible 
for any single author to become familiar with, or 
even to have heard of, every development, so that 
the picture it gives is necessarily incomplete and 
superficial. Nevertheless, the book is useful to any- 
one not working directly in the field himself who 
wants to obtain an overall picture of automatic 
computing machinery and its applications. ‘The 
contents are as follows. 

Section 1 is an introduction and gives a list of 
automatic computers in operation in Europe and the 
United States. Section 2 is an account of the logical 
structure of an automatic digital computer, describing 
the principles of storage, number representation and 
arithmetical operations, programming and the control 
unit, input and output, reliability and maintenance. 
‘This section concludes with a check-list of the charac- 
teristics of a computer which is intended to serve as 
a guide to the suitability of any computer for a 
particular job. 

Section 3 (written by Wainwright) is a general 
account of analogue computers, and covers mech- 
anical linkages, differential analysers (mechanical and 
electronic), harmonic analysers and models of all 
kinds. Section 4 lists various kinds of digital 
information processing systems, ranging from traffic- 
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light controllers to race-course totalisators, in order 
to show the importance and versatility of auto- 
matic machines for handling information. The 
component parts of such machines are simply the 
storage mechanisms and arithmetical units, etc., 
already described in Section 2, but connected in a 
particular way to suit a particular purpose. 

Section 5 is mainly an account of a very simple 
machine (SIMON) which the author (E. C. Berkeley) 
built to illustrate the principles on which full-scale 
machines operate. The machine employs electro- 
mechanical relays and is almost small enough to be 
regarded as an educational toy to be built from a 
‘home-construction kit’. Section 6 describes some of 
the machines which have now become commercially 
available in the United States (and in Britain, too, 
if people can afford them). These include the 
UNIVAC, I.B.M. types 701, 702, 704, 705, and the 
ERA 1103. 

Section 7 discusses possible applications of com- 
puters and is probably the most fascinating part of 
the book. The authors start by listing the occupations 
in which people earn their living chiefly or partly by 
(routine)’ mental work, and considering to what 
extent they can be replaced by machines. All kinds 
of business applications are suggested, including pay- 
roll computation, sales analysis, production scheduling 
and stock control. It will be clear from this that 
their use in computation laboratories, which is to a 
large extent the main location of such machines in 
Britain, will account for only a small fraction of their 
total employment. Moreover, if digital calculators 
are linked up to other kinds of machinery, for 
example, machine tools, then it is possible to envisage 
@ very wide field indeed (automation). 

Section 8, the last part of the book, contains a list 
of references to books, periodicals and other sources 
of information about automatic digital computing 
machinery, a list of organizations (mainly in the 
United States) making computers, and finally a 
glossary of terms and expressions used in the 
literature. R. A. BROOKER 


ECONOMIC ASPECTS OF 
FORESTRY 


Economics of Plantations 
By W. E. Hiley. Pp. 216. (London: Faber and 
Faber, Ltd., 1956.) 25s. net. 


Profitable Forestry 
By Lord Bolton. Pp. 126+ 9 plates. (London: 
Faber and Faber, Ltd., 1956.) 15s. net. 


NLY a few years ago it would have been true 

to say that there was a serious dearth of English 
books on forestry. Schlich’s famous ‘Manual of 
Forestry’, published in five volumes between 1889 
and 1896, with later—not very basically—amended 
editions of the two more popular volumes on “‘Silvi- 
culture” and ‘“‘Management’’, was until the ’twenties 
the only comprehensive account. During the ’thirties 
the one important addition was Hiley’s ‘“‘Economics 
of Forestry” (1930), though a series of American 
monographs on the major aspects began to appear 
from the McGraw-Hill Publishing Company. Of 
books suitable for the interested layman, we had only 
Ackers’s “Practical British Forestry” (Oxford Univ. 
Press, 1938). Of recent years, however, there has 
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been a rapid advance, particularly in the category of 
books aiming at presenting the major issues of forestry 
to the important class of owner-managers and land- 
agents. Now within a year we have from the same 
publisher two books by very well-known authors, one 
writing chiefly for the professional and the other for 
the amateur, describing and discussing the financial 
and economic aspects of forestry with special refer- 
ence to conditions as we have them in the United 
Kingdom. 

Hiley’s new book is a natural development of part 
of the earlier one referred to above and his ‘‘Woodland 
Management’’, making a most thorough examination 
of the relative returns to be expected from plantations 
under the wide range of conditions encountered in 
practice, and the range of species and treatments 
that appear to be suitable for a given site. As 
indicated on the dust jacket, the author concludes that 
“we might halve the cost of growing trees of sawmill 
size”, as compared with current practice, in both 
State forests and private woodlands. The means for 
doing this are three-fold, namely, more appropriate 
choice of species to be grown, much heavier thinning 
procedure, and shorter rotations. The implied criti- 
cism of State forest policy, or at least practice, is 
severe, though it is admitted that there are complica- 
tions and practical difficulties such as quality of land 
available, amenity considerations and the prescribed 
requirement for holding a large standing stock» of 
timber against a natural emergency. In Hiley’s view, 
his recommendations could usually be applied without 
significant infringement of these requirements, and 
despite the limitations involved. Foresters are very 
well aware that they can obtain far better plantations 
and get much better returns on good land than on 
poor land, and that from the economic point of view a 
considerably higher price for the former—higher than 
tends to be viewed as the present acceptable limit— 
is justifiable. The rejoinder that it is not the national — 
policy to compete’ with agriculture for the better 
land must be accepted, but Hiley is justified in 
insisting that on much of the poorer land a profit 
should be possible under his methods where at present 
there seems little or no chance of any. The case is 
certainly made out for systematic research to determ- 
ine how far these procedures will give satisfactory 
results under the poorer conditions, the doubt chiefly 
concerning the tree’s power of rapid response to more 
growing-space. 

Lord Bolton, with his long experience as a leading 
owner-manager, is in full agreement with Hiley on 
the question of the need for heavier thinning. There 
are also good grounds for his view that there is an 
urgent need for improvement in methods of marketing 
timber and other forest produce, which have been 
even more neglected by the owners than has thinning ; 
inadequacies in this direction have been a major 
factor in the widespread belief that forestry does not 
pay. Individual markets should be sought and 
middlemen avoided, and the opinion is expressed that 
sale by private treaty has points over sale by tender, 
because goodwill is so important in times of low 
prices and poor markets. In view of the fact that 82 
per cent of British woodlands are in private ownership, 
Lord Bolton’s book should be of considerable impor- 
tance not only in giving an interesting and easily read 
general account for the interested layman, but also 
fur the stress put on the practical aspects of the work. 
It should be encouraging to the hesitant that he is 
able to illustrate many important points from his 
own confessed mistakes. H. G. CHAMPION 
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Spot Tests in Organic Analysis 

By Dr. Fritz Feigl. Translated by Dr. Ralph E. 
Oesper. Fifth, enlarged and revised English edition. 
Pp. xx+616. (Amsterdam: Elsevier Publishing 
Company; London: Cleaver-Hume Press, Ltd., 
1956.) 55s. 

N the earlier editions of Prof. Feigl’s texts on spot 

tests, organic reactions were as supple- 
mentary to inorganic reactions ; later his studies in 
the organic field led to the appearance in 1954 of 
Vol. 2 of “Spot Tests”, dealing with reactions for 
qualitative organic analysis. The present edition, the 
fifth, now appears as a book in its own right and 
contains much new material. 

Prof. Feigl rightly points out that information 
regarding interferences that may suppress or confuse 
a test for an organic compound or group is often 
lacking, and that the degree of reliability is 
less than in inorganic analysis. He appeals for a 
scientific approach, rather than an unintelligent use 
of a ‘collection of recipes’. More than one-quarter of 
the contents of the present volume is occupied by 
the chapter on the detection of functional groups. 
Some classical tests are imcluded, and the nitro- 
prusside test for ketones provides a good example 
of the critical treatment evident throughout the 
book : the nitroprusside reaction is now stated to be 
dye to the isonitrosation of CH,— groups and not 
characteristic of methyl ketones. Subsequent chap- 
ters deal at greater length than in the earlier edition 
with the identification of individual organic com- 
pounds and the application of spot tests for technical 
purposes, including the identification of medicinals 
and antibiotics. C. O. Harvey 


Progress in- Radiobiology 
Proceedings of the Fourth International Conference 
on Radiobiology held in Cambridge during 14-17 
August, 1955. Edited by Joseph S. Mitchell, Barbara 
E. Holmes and Cyril L. Smith. Pp. xii+557. (Edin- 
burgh and London: Oliver and Boyd, Ltd., 1956.) 
63s. net. 

‘HE of this book give evidence of the 

wide range of disciplines which are successfully 
applied in radiobiological research. After a lucid 
introduction to radiochemical thinking, showing how 
free radicals formed very closely together can be 
intercepted by organic molecules, the Conference dis- 
cussed our knowledge of physical and chemical events 
following the absorption of ionizing radiations of 
different linear energy transfer. In general, the 
chemical efficiency of radiation decreases, while its 
biological efficiency increases, with in ing linear 
ion density. A series of papers dealt with the effects 
of small doses on substances of biological interest 
and on the metabolism of single cells or wx0le 
organisms. The problem of chemical protection 
appears to become more of a physiological question, 
involving changes in the oxygen supply to tissues. 
The ‘oxygen effect’, the effects on bone and radiation 
carcinogenesis still offer a wide range of fundamental 
questions, but have already proved of practical 
importance in radiotherapy. Human data were 
analysed both statistically and in detail for individual 
observations of radium-poisoning. ‘They should be 
read as @ warning against the indiscriminate use 
of X-ray sets and of radioactive material. Genetic 
studies are slowly elucidating the topical problem of 
radiation effects on large breeding populations of 
bacteria and insects as well as those of plants and 


and blood is of very special interest since we witness 
the last stages of the controversial question: Which 
of the elements of the hemopoietic tissue are the 
responsible agents for protection against total body 
irradiation? The book is well produced, and it is to 
the editors’ credit that much of the spontaneity of 
the recorded discussion has been preserved. 

M. 


Aberrations of Thin Lenses 

An Elementary Treatment for Technicians and 
Students. By H. H. Emsley. Pp. xvi+352. (Lon- 
don: Constable and Co., Ltd., 1956.) 50s. net. 


NUMBER of the older English works on aber- 

ration theory were restricted to a treatment 
using only elementary mathematics ; this tradition 
is continued here, following in general Conrady’s 
methods. Some knowledge of elementary optics is 
assumed, and the book is mainly concerned with the 
primary aberrations of thin lenses, leading up to the 
design of an objective and simple eyepiece for a 
prism binocular, and a thorough di ion of 
spectacle lenses. The presentation is clear, worked 
examples being given at each stage. The use of only 
elementary algebra, geometry and trigonometry 
involves loss of brevity and greatly restricts the scope 
of the work; thus the formule for the primary 
aberrations of oblique imagery are quoted but not 
derived, and though there is a short chapter on 
aspheric surfaces, the primary aberrations of these 
are not treated. The extent to which a technician 
with very limited mathematical knowledge is likely 
to be concerned with lens designing is perhaps 
debatable ; certainly for a university student one 
of the rather more advanced text-books would be 
preferable. 

The book contains a number of mistakes: for 
example, the coma diagram (p. 165) is wrong; the 
statement on pp. 71 and 203 that no shape of thin 
lens reduces the primary spherical aberration to zero 
is incorrect for a range of virtual object or image 
positions ; normal eyepieces, including that designed 
in the text, do not have over-corrected primary field 
curvature, as suggested on p. 214. It is surely mis- 
leading to quote Maxwell’s definition of a perfect 
optical instrument (p. 145) without adding that he 
proved it could not exist except in the case of a 
telescope of unit magnification. C. G. WYNNE 


Physics 
By 8S. G. Starling and Prof. A. J. Woodall. Second 
edition. Pp. xvi+1328+11 plates. (London and 
New York: Longmans, Green and Co., Ltd., 1957.) 
55s. net. 

OME rewriting, a certain amount of new matter, 

a list of suggestions for further reading, and 
numerous additional examples for solution are the 
chief alterations made for the second edition of this 
excellent and well-established text-book. While small 
in themselves, these changes should add considerably 
to the book’s usefulness as a sheet-anchor for students 
taking the less-specialized kind of degree course in 
physics, and lend some weight to the suggestion that 
boys might profitably use it for scholarship work at 
school. There is some sound advice both in the 
preface and in the reading list, and the student who 
masters the contents of the book and acquires 
its outlook will be well equipped indeed. 
G. R. 
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Inorganic Microanalysis—Qualitative and Quanti- 
tative 

A Short Elementary Course. By Dr. Ronald Belcher 

and Dr. Cecil L. Wilson. Second edition. Pp. 

ix+153. (London and New York: Longmans, 

Green and Co., Ltd., 1957.) 21s. net. 


HIS book is a revised and enlarged edition of 

that appearing under a more restricted title in 
1946 (see Nature, 158, 79; 1946). The main new 
feature is the introduction of quantitative work, 
and although, as the authors state, this aspect of 
micro-methods is not yet so well developed as the 
qualitative aspect, they are to be congratulated on 
their pioneer efforts to put this before students. 
Owing to the economy of material in all such methods, 
the authors suggest that really rare metals (as opposed 
to so-called ‘rare’ metals) could well be included in 
courses of instruction, for even the six metals of the 
platinum group could be covered at relatively small 
expense. 1tis to be hoped that they will include these 
in a later edition. 

The sixty-nine pages devoted to qualitative analysis 
start with twenty-two pages describing apparatus 
and technique, which are well illustrated with numer- 
ous clear diagrams. The remaining forty-seven pages 
cover the usual tests for cations and anions, about 
sixteen pages dealing with methods avoiding the use 
of hydrogen sulphide, sodium thiosulphate being 
substituted and the necessary precautions in its use 
being emphasized. The section on gravimetric 
analysis starts with some thirty pages on the balance 
and apparatus, which again are clearly described. 
Then follow details of sixteen typical determinations. 
Titrimetric analysis is introduced by fourteen pages 
on apparatus and its calibration, and nine typical 
titrations follow. Electrochemical deposition is then 
dealt with in ten pages. 

As there is so little for adverse criticism in this 
excellent book, perhaps I may be forgiven for pointing 
out that the spelling ‘radicle’ is not favoured by 
standard dictionaries and was abandoned by the 
Chemical Society about fifty years ago. 

A. D. 


Fundamental Concepts of Algebra 

By Claude Chevalley. (Pure and Applied Mathe- 
matics: a Series of Monographs and Textbooks, 
Vol. 7.) Pp. viii+241. (New York: Academic 
Press, Inc. ; London: Academic Books, Ltd., 1956.) 
6.80 dollars. 


HOSE who believe that mathematics is essen- 

tially a language will immediately appreciate 
Chevalley’s view, that algebra is not so much an end 
in itself as the language of mathematics, by which 
mathematical facts and logical patterns can be 
expressed in a standard form. Algebra must there- 
fore be sensitive and responsive to developments in 
other mathematical domains ; it must also be general 
and therefore highly abstract. From the basic notion 
of a set of elements to which a binary composition 
law applies, associating with any ordered pair of 
elements of the set some single element, it is possible, 
by laying restrictions on the nature of the com- 
position, and by introducing a second binary com- 
position, to ,build up gradually from monoids to 
groups, to rings and to modules, and thus arrive not 
only at a plurality of algebras but at a precise 
definition of what we mean by an ‘algebra’. This is 
Chevalley’s main theme, illustrated in the final 
chapter by some instances of associative algebras. 
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The argument is careful and necessarily precise, but 
its abstract nature demands intense concentration 
from the reader; it is therefore surprising to learn 
that the book represents an algebra course of only 
one year. After graduation the young student may 
progress more rapidly than those familiar with the 
algebra of yester-year. The new sea of abstraction 
facilitates progress, but in submerging the old 
obstacles it has also submerged the old landmarks. 
The old-fashioned mathematician who is resolute to 
acquire the new discipline must begin by forgetting 
Chrystal, Weber and Bécher ; some of the beauties 
of sail must be sacrificed to the austerities of modern 
power. T. A. A. BROADBENT 


The Electrolytic and Chemical Polishing of Metals 
in Research and Industry 

By W. J. McG. Tegart. Pp. x+129. (London: 

Pergamon Press, Ltd., 1956.) 30s. net. 


GREAT number of research scientists have 

good cause to bless the name of Jacquet, to 
whom, more than anyone else, the invaluable tech- 
nique of electrolytic polishing owes its development. 
However, in practice, knowledge of the existence of 
such a technique and the successful application of 
that technique to a particular problem can often be 
separated by a deep gloomy chasm. The present 
book should do much to eliminate such frustration, 
as it describes in simple terms methods of applying 
the technique of electrolytic polishing to a great 
variety of metals and alloys. However, the author 
has not neglected to discuss the underlying mech- 
anism and to outline general principles which should 
help in the development of new electrolytic polishing 
methods where needed. There is a cautionary chapter 
on the hazards associated with the use of perchloric 
acid, a common constituent of laboratory electro- 
lytes. While the emphasis of the book is primarily 
on the research side, three chapters deal specifically 
with the already numerous industrial applications of 
electrolytic and chemical polishing methods. These 
can be recommended to industrial metallurgists who 
may be seeking ways of replacing costly and tedious 
finishing methods using abrasives. 

R. W. K. HonEYcoMBE 


Demograpiiy and Addendum to Demography 
By Peter R. Cox. Second edition. Pp. xii+314+ 
viii+64. (Cambridge: At the University Press, 
1957. Published for the Institute of Actuaries and 
the Faculty of Actuaries.) 25s. net. 

HIS is a re-issue of the text-book which was 

first published in 1949, bound together with the 
‘‘Addendum’’, previously issued separately, which 
carries the story forward to 1954. It is written 
primarily for actuarial students preparing for their 
professional examinations and therefore tends to 
treat the subject from a fairly formal point of view, 
touching only briefly on the sociological and economic 
aspects of demography. Moreover, the exigencies of 
the actuarial syllabus decree that the theory and con- 
struction of life-tables are to be treated in a different 
text-bock, amd demography without life-tables is 
rather !ixe Hamlet without the prince. However, 
given these limitations, the book remains one of the 
very few texts on the subject in the English language, 
and represents a competent and workmanlike 
approach to the study of human populations which 
others, besides budding actuaries, will find useful and 
valuable. 
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INITIATION OF BACTERIAL TRANSFORMATION 


By Da. MAURICE S. FOX and Dr. ROLLIN D. HOTCHKISS 
Rockefeller Institute for Medical Reszarch, New York City 21 


RANSFORMATION occurs when a population 

of pneumococci is treated with deoxyribonucleic 
acid from a genetically different strain and is mani- 
fested by the appearance in the population of cells 
carrying the different genetic characteristic. Since 
the property of receptivity to treatment with deoxy- 
ribonucleic acid is a transient one in a growing 
population of bacteria’*, kinetic analysis of the 
interaction between the bacteria and the nucleic acid 
has heretofore been difficult. 

A technique has been developed in this laboratory 
which permits the preservation of receptive cells for 
long periods of time. The preservation is accom- 
plished by permitting a population of pneumococci 
to grow to the appropriate physiological state (at 
a density of about 10’ bacteria/ml.) and freezing 
aliquots in 10 per cent glycerol. The cells thus 
pre’ are maintained in a freezing-cabinet at 
about — 20° C. Such cells remain viable for at least 
eighteen months, and retain receptivity for as long as 
three months. 
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Fig. 2. Effect of Someones acid concentration on the rate 
of initiation of transformation at 80° C. Bacterial density 
4 x 10*/ml. The different symbols represent separate experiments 


Dilution of a freshly thawed culture into growth 
medium followed by the addition of an appropriate 
nucleic acid preparation yields a suspension in which, 
after a short induction period, the number of trans- 
formants increases linearly with time of exposure to 
deoxyribonucleic acid. This linear increase persists 
for more than one hour, during which time the cells 
have not yet begun to divide. 

In addition, it has been found that under the 
conditions described the rate of increase of trans- 
formants with time is sensitive to temperature and 
the commonly used 37° C. is not optimal. Fig. 1 is 
a plot of the logarithm of the rate of initiation of 
transformants versus the reciprocal of the absolute 
temperature. The slope of the line on the low-tem- 
perature side of the maximum co nds to an 
activation energy of about 20 kcal./mole for the 
overall reaction resulting in bacteria irreversibly 
initiated on the pathway toward transformation. 
The decline of the logarithm of the rate with in- 
creasing temperature, above 34° C., indicates that 
some reaction or reactions unfavourable to the 
initiation of transformation begin to predominate. 

The experiments are carried out by adding nucleic 
acid to the bacteria at -the chosen temperature, 
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Fig. 3. Effect of bacterial density on the rate of initiation of 
transformation at 30° C. Deoxyribonucleic acid concentration 
10~* y/ml. The different symbols represent 


removing aliquots at various times, terminating the 
interaction with deoxyribonuclease, and incubating 
at 37° C. for 2 hr. to permit expression of the new 
property,.in this case streptomycin resistance. 

Since it is near the optimum, 30° C. has been 
chosen as the temperature at which further kinetic 
experiments were carried out. Fig. 2 describes the 
rate of initiation of transformants as a function of 
concentration of deoxyribonucleic acid. At low con- 
centrations of deoxyribonucleic acid the rate is 
directly proportional to concentration and at high 
concentrations saturation of this rate occurs. <A 
similar linear increase and saturation of rate occur 
when the density of bacteria is varied at a constant 
low concentration of deoxyribonucleic acid as seen 
in Fig. 3. 

Such saturation curves for rates of initiation of 
transformation can be i in terms of a 
rapid reversible adsorption of the nucleic acid to the 
bacteria, followed by @ slow irreversible incorpora- 
tion. Assuming such a model, 


ky, ks 
B(s) + DNA =~ B(s) DNA complex —+ B(ér) 
ky 


where B(s) represents the concentration of bacterial 
adsorption sites, which are assumed to be propor- 
tional to the number of bacteria, DNA represents the 
concentration of deoxyribonucleic acid molecules, 
and B(tr) represents the concentration of cells in 
which transformation has been irreversibly initiated. 
The k’s represent reaction rate constants for the 
respective reactions and K is defined as (k, +- k,)/k,. 

Such a reaction sequence can be treated as a con- 
ventional enzyme-substrate reaction. Setting up 
this relationship, it can be demonstrated that it is 
symmetrical with respect to both concentration of 
deoxyribonucleic acid and concentration of bacterial 
adsorption sites. 

Applying a Lineweaver—Burk?’ treatment, a plot of 
the reciprocal rate of initiation of transformation 
versus the reciprocal concentration of deoxyribo- 
nucleic acid for concentrations sufficiently high that 
they are not changed appreciably during the reaction 
yields a Vmax, and a K for the reaction. The Vmax. 
is equal to k, [B(s)]; and K for the complex between 
the bacterial sites and the nucleic acid in units of 
y decxyribonucleic acid/ml. is equal to 4 x 10-* y/ml. 

ig. 4). 

initiation of transformation versus the reciprocal of 
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rmination of X : 
separate experiments 


the bacterial density at high bacterial density (deoxy- 
ribonucleic acid concentration limiting) yields a 
Vmax. Which is equal tok, [DNA]; and a K in unite 
of bacteria/ml. of 1-2 x 10* (Fig. 5). Since these 
K’s are for the same reaction, their ratio yields the 
maximum amount of deoxyribonucleic acid that can 
be adsorbed per bacterium. The ratio is equal to 
3-3 x 10-*y DNA/bacterium. Assuming a mole- 
cular weight of deoxyribonucicic acid of 6 x. 10%, 
thirty-three such molecules would be adsorbed to 
each bacterium. Another independent way of cal- 
culating this number is by relating the two Vmax. 
values. The Vmax. for 4 x 10° bacteria/mi. at high 
concentrations of deoxyribonucleic acid is equal to 
10°/min. At a concentration of deoxyribonucleic 
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Fig. 5. Determination of K and Vmax. of the reaction between 

bacteria and deoxyribonucleic acid at high bacterial densities, 

10 y/ml, deoxyribonucleic acid, at 30° C. The different symbols 
represent separate expe: 
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acid of 10-* y/ml. and high bacterial densities the 
Vmax. is equal to 3-2 x 10°/min. Taking the ratio 
of these two Vmax.’s and solving for B(s) yields a 
value of 3 x 10-y DNA/ml., the amount of deoxy- 
ribonucleic acid bound by the low density culture 
which had 4 x 10° bacteria/ml. From this it can be 
calculated that 7-5 x 10-*y DNA are bound per 
bacterium. Again, assuming 6 x 10 as the molecular 
weight of the deoxyribonucleic acid, this would 
correspond to 75 molecules adsorbed per bacterium 
at saturation. This, of course, assumes thet all 
adsorption sites are sites that can result in teane 
formation. In other words, that in the satwation 
regions with excess bacteria where all the deoxyribo- 
nucleic acid in solution is adsorbed, it is adsorbed at 
effective sites. Additional adsorption sites that either 
cannot result in transformation or that yield trans- 
formation at a reduced rate could account for the 
difference between the two calculated values of the 
number of sites per bacterium, although it is as yet 
doubtful whether this difference is significant. 

If the quantity of deoxyribonucleic acid adsorbed 
per cell transformed were known, it would be possible 
to calculate k,. From experiments with transforming 
deoxyribonucleic acid labelled with phosphorus-32 it 
is known that a minimum‘ of 2-1 x 10-*y of deoxy- 
ribonucleic acid is irreversibly incorporated by the 
treated cell population per cell transformed. Assuming 
this value for the deoxyribonucleic acid preparation 
used in these experiments, k, is about 6 x 10-* min.-}. 

Still within the framework of the model, the 
evaluation of k, and k, can as yet only be made very 
crudely. If it is assumed that the induction period 
prior to the linear rise of initiation of transformants 
with time is the time required for the equilibrium to 
be established, a treatment introduced by Gutfreund® 
may be applied to evaluate k,. Following this treat- 
ment, extrapolation of the linear rate to zero 
transformants yields a time which is equal to 
1/k,(K + DNA). Solving for k, gives a value of 
about 5 min.-! y-! ml. This constant is defined in 
the same way as Thomas’s* k, and is in good agree- 
ment with his value of 6-6 min.-! y-! ml. 

Assuming the above values of k, and k,, k, can be 
calculated and is equal to about 0-2 min.-!. Com- 
paring k, and k,, the two rate constants concerned 
with the fate of the complex once it is formed, k, is 
about thirty times greater than k,, therefore dis- 
sociation is about thirty times more likely than 
irreversible incorporation. 

It must be emphasized that these observations 
refer to a single frozen preparation of bacteria. 
Although the data are consistent with the model, 
and for this model the constants are general, the 
number of sites of adsorption per bacterium are a 
property of the particular bacterial culture and will 
vary with the state of the bacteria at the time of 
freezing. On the other hand, preliminary experi- 
mental attempts at direct measurement of the 
amount of deoxyribonucleic acid bound in the form 
of the complex, by permitting adsorption to occur at 
0° C., have given quantities in agreement with those 
calculated above. It is suggested that the phen- 
omenon of competence may be associated with the 
appearance and disappearance of such sites in a 
growing population of bacteria. 

Following another approach, investigation has 
been made into the biochemical nature of the process 
by which deoxyribonucleic acid becomes adsorbed to 
cells. Using the transformable property, sulphon- 
amide resistance, it becomes convenient to measure 
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the genetically effective fixation of deoxyribonucleic 
acid which occurs when the cells are exposed to 
deoxyribonucleic acid in limiting conditions, such as 
in saline or buffer suspensions. This is possible 
because every transformed cell can afterwards 
develop and express its sulphonamide resistance 
within the selective drug medium, during the 
residual growth which even sensitive cells undergo in 
the presence of a sulphonamide. Streptomycin, by 
contrast, kills those cells which are not already 
resistant, so that with a doubly marked deoxyribo- 
nucleic acid, sulphonamide-resistant transformants 
reveal the extent of deoxyribonucleic acid fixation, 
and streptomycin-resistants demonstrate the degree 
of expression which has followed the fixation. The 
low yield of doubly resistant transformants obtained 
under the conditions we are using indicates that the 
once transformed cell has a no greater than average 
probability of becoming transformed to a second 
property. 

Pneumococei growing in an adequate medium 
are not optimally responsive to deoxyribonucleic acid 
unless two additional factors are supplied. Trans- 
formation of this species seems to f:.! without the 
addition of a serum factor best supr’.wd in the form 
of various purified serum albumins*, vi:d calcium ions 
(10-*-10-* M) appear to be almost equally decisive. 
When these components are optimal, physiological 
factors, such as the stage of culture growth’ or stage 
of cell division attained, also play a part in determ- 
ining responsiveness. Cells brought into a state of 
high transformability through ‘phasing’ at lowered 
temperatures rapidly lose this state when growing at 
37° C. and then regain it with a cyclical periodicity 
believed to be related to cell division cycles'. When 
such cells grown in media containing albumin are 
incubated im growth medium deficient in serum 
albumin, they also lose this property within a few 
minutes, but they do not regain it when the incuba- 
tion is continued in the absence of albumin. This 
behaviour suggests that the cells in becoming 
transformable combine with or in some other way 
make a recurrent and temporary use of the serum 
albumin. 

Cultures frozen as described above will later reflect 
the degree of transformability which they had 
attained just before freezing, so that cultures frozen 
in a phased state are highly transformable, and on 
the basis of the model presented above may be 
assumed to have more adsorption sites than unphased 
ones. During about ten days at — 20° C., susceptible 
cells gradually cease to be immediately reactive 
with deoxyribonucleic acid added just after the 
frozen culture is melted. On incubation at 37°C. 
such once transformable cells regain a receptive 
state in about 20 min., but will lose it again in a 
further 20-30 min. This behaviour is reminiscent of 
phased growing cultures, but the frozen cultures 
provide the additional advantage that the cells can 
be exposed to deoxyribonucleic acid under environ- 
mental conditions widely different from those under 
which they grew into a receptive state. Not only 
can the interaction be measured as already described, 
at temperatures below those optimal for growth, but 
also the frozen cultures may be diluted into simple 
saline solutions altogether inadequate for growth. 

In brief, the cells can fix deoxyribonucleic acid (in 
the sense of being irreversibly started on a process 
which can lead to subsequent genetic expression) 
even when they are not able to grow, but expression 
has so far only been observed under conditions 
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suitable for growth. The fixation process itself is 
dependent upon just those two components of the 
complete system, calcium and albumin, which are 
not necessary for growth. Although cells which had 
grown in the presence of calcium and bovine serum 
albumin, when freshly diluted from a frozen culture, 
still reacted with deoxyribonucleic acid, they yielded 
about @ five- to ten-fold larger proportion of trans- 
formants when the diluent contained these com- 
ponents. 

When the culture has lost most of its immediate 
reactivity toward deoxyribonucleic acid through 
storage at — 20° C., re-creation of adsorption sites 
becomes critically dependent upon calcium and 
albumin, and in addition, upon what appears to be 
a protein synthesis. The formation of sites binding 
genetically effective deoxyribonucleic acid in a form 
resistant to nuclease: (a) requires presence of a 
mixture of amino-acids ; (b) requires, or is facilitated 
by, glucose as an energy source ; (c) is independent 
of growth ; and (d) is completely inhibited by about 
1 ugm./ml. of chloromycetin, a relatively specific 
inhibitor® of protein synthesis. The conditions there- 
fore resemble those developed in this laboratory to 
reveal protein synthesis in resting staphylococci’. 
Irreversible fixation of deoxyribonucleic acid via sites 


INHERITANCE OF 


URING the First and Second World Wars, Dr. 
Walter Bingham played a leading part in 
devising, and in putting into effect, the imgenious 
scheme for classifying personnel in the American 
Fighting Services by the aid of psychological pro- 
cedures. The original ‘Army Mental Tests’, compiled 
under his supervision, have provided one of the most 
popular models for the intelligence tests used in 
Britain for selecting pupils at the age of eleven for 
entrance to secondary grammar schools. In the 
course of his work for the United States War Depart- 
ment, Bingham became more and more convinced 
that, under ordinary peace-time condisions, there 
was @ vast and unsuspected waste of human ability 
as a result of the imperfect methods of educational 
selection and vocational guidance’; and, by the 
terms of his will, he left funds from his own estate 
in order to encourage, by the institution of lecture- 
ships and other means, the study of this problem. 
in Britain, as a result of the new arrangements 
introduced by the Education Act of 1944, the problem 
has come once again to the fore. Fifty years ago 
the traditional method of discovering bright and 
promising pupils was still based on scholarship 
examinations in the ordinary school subjects. Most 
British psychologists had by then accepted the 
attractive theory originally formulated by Francis 
Galton?: namely, that, during childhood at any 
rate, intellectual efficiency in all directions is 
determined mainly, though not entirely, by a single 
general factor called ‘general ability’, and that 
differences in this ability are largely the effect of the 
* Substance of the Walter Bingham Lecture, delivered at University 
College, London, on May 21. 


MENTAL ABILITY* 


By Sin CYRIL BURT, F.B.A. 
Professor Emeritus of Psychology in the University of London 
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already synthesized can occur in an albumin-calcium— 
glucose—potassium phosphate (pH 7-5)-saline mix- 
ture. In this mixture cells remain viable without 
detectable growth, or any expression of strepto- 
mycin resistance, for more than 5 hr. at 30° or 37° C. 
Evidence is presented in support of a model 
describing the reaction between transforming deoxy- 
ribonucleic acid and bacteria. The results suggest 
reversible binding of deoxyribonucleic acid to the 
cells. This reversible binding is followed by a slow 
irreversible step resulting in incorporation of the 
nucleic acid, which then yields transformed cells. 
Increases in the number of adsorption sites per 
bacterium can be observed under conditions which 
suggest that the formation or repair of such sites 
depends upon a process of protein synthesis that can 
be carried out by the bacteria in the resting state. 


1 Hotchkiss, R. D., Proc. U.S. Nat. Acad. Sci., 49, 49 (1954). 

* Thomas, R., Biochim. Biophys. Acta, 18, 467 (1955). 

* Lineweaver, H., and Burk, D., J. Amer. Chem. Soc., 56, 658 (1934). 

* Fox, M. 8. (in preparation). 

*Gutfreund, H., Discuss, Faraday Soc., 17, 119 (1954). 

* Hotchkiss, R. D., and Ephrussi-Taylor, H., Fed. Proc., 10, 200 (1951). 

’ McCarty, M., Taylor, H. E., and Avery, O. T., Cold. Spr. Harb. Sym. 
Quant. Biol., 11, 177 (1946). 

* Gale, E. F., and Folkes, J. P., Biochem. J., 58, 493 (1953). 

* Hotchkiss, R. D., Arch. Biochem. Biophys., 65, 302 (1956). 


individual’s genetic constitution. This has several 
practical implications. Up to the prepubertal period, 
it seemed reasonable to place each elementary pupil 
in the same class for all his subjects; the mentally 
defective were certified and sent to special schools 
on the ground that they suffered from a general 
deficiency in intelligence ; and similarly, scholarship 
children were presumed to be clever all round. A 
few special disabilities, such as word blindness, were 
occasionally recognized ; and Galton himself cited 
evidence for special aptitudes—for mathematics, 
music, literary or artistic achievement, and the like. 
But for the most part these were assumed not to 
mature until the onset of adolescence. 

During the past twenty years, however, owing to 
the remarkable success of recent experimental 
research on the training of animals, the attention of 
psychologists has been directed more and more to 
the possibility of improved methods of teaching and 
learning. Influenced largely by the school of 
behaviourism, which under the lead of J. B. Watson® 
dominated American psychology between the Wars, 
many have even denied the very possibility of mental 
inheritance ; while others, influenced by the statist- 
ical work of Thurstone*, have rejected the notion of 
general ability and have substituted a miscellaneous 
set of relatively specialized ‘primary’ or ‘unitary’ 
abilities. 1t was indeed this revival of the old faculty 
doctrine that was in part responsible for the belief 
that children at eleven plus should be classified, not 
so much according to the degree of general ability, 
but rather according to the kind of special aptitude 
that each appeared to show: thus the ‘abstract 
type’, whether of a literary 6r mathematical bent, 
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was said to be suited for a grammar school; the 
‘technical’ type for the technical school; and the 
‘concrete’ or ‘practical’ type for the secondary 
modern school. 

But quite recently, psychological research, often 
on entirely novel lines, has been tending to rehabilitate 
much of the old beliefs, with the added recognition 
that both the psychological and the genetic problems 
involved are far more complicated than psychologists 
of 1910 were inclined to suppose. The doctrine of 
distinct and independent abilities has hitherto drawn 
much of its support from the early experiments on 
cerebral localization, which seemed to indicate that 
sensory, motor and linguistic functions could be 
assigned to definite centres within the brain. These 
findings appeared to be further corroborated by 
maps of cortical cell structure published later by 
histologists, such as Campbell, Brodmann and von 
Economo. Their conclusions, however, have since 
been severely criticized by such Continental workers 
as Bok and Lorente de Né6, and by Sholl in Britain. 
‘The latest studies of the microscopic structure of the 
human brain have directed attention to the wide 
differences in cell-architecture between one individual 
brain and another, and have shown that many of the 
alleged local differences are more or less accidental 
consequences of variations in growth, in blood 
supply, and in the surface curvature of the cortex. 
It would thus appear that, in the same individual, 
nerve tissue, like every other tissue—hair, bone, 
muscle and skin—tends to be of much the same 
general quality throughout, with only minor local 
variations. Even if we cannot unreservedly accept 
Lashley’s theory of the ‘mass action’ of the brain, 
nevertheless the facts that he reports are much more 
in keeping with Galton’s hypothesis of general 
ability and minor special abilities than with 
Thurstone’s doctrine of major ‘special abilities’ and 
no general factor. Dr. Sholl himself concludes that 
‘intelligence’, like retentivity, is a “general attribute 
of all cortical tissue”. Finally, this interpretation is 
independently confirmed by wide-scale statistical 
investigations, based on applications of the procedure 
known as ‘factor analysis’ to actual assess- 
ments obtained for various types of intellectual 
proficiency’. 

If, therefore, differences in this general capacity 
are the result of differences in brain structure, we 
should expect that, like other physical differences, 
they would largely depend on hereditary trans- 
mission, and that the mode of transmission would be 
that which obtains in the case of almost all physical 
characteristics, namely, the method described by 
Mendel’s laws. The most conclusive evidence is that 
furnished by investigations among children of school 
age, for whom the requisite data are most readily 
procured. Where two alternative factors such as 
heredity and environment are likely to be involved, 
the obvious procedure is to keep first one and then 
the other as constant as possible, and observe the 
results. In orphanages and other institutions, it is 
possible to find children brought up under much the 
same environmental conditions almost from birth. 
Contrary to expectation, it is found that the individual 
differences, so far from being diminished, vary over 
an even wider . In the majority of cases they 
seem to be associated with differences in the intel- 
ligence of the parents. Many of the brightest, for 
example, prove to be illegitimate children whose 
father, often a casual stranger, was himself of a high 
intellectual ability. In such a case it is out of the 
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question to attribute the child’s intelligence to speci:| 
opportunities provided by his home or family. 

To secure cases in which children’s genetic endow - 
ment is the same, the psychologist turns to assess. 
ments obtained from monozygotic or identical twins. 
In Britain nearly thirty pairs have been investigate: 
where the twins have been brought up in separat« 
homes almost from birth. The correlations are, for 
educational attainments, 0-68; for group tests o 
intelligence, 0-77; for adjusted assessments of inte!- 
ligence, 0-88—almost as high as the correlatio: 
ga two successive assessments for the same 

ild. 

Hitherto those psychologists who have admitted 
the possibility that mental abilities may be inherited 
have almost invariably assumed that their trans. 
mission would follow the principles of blended 
inheritance. They repeat the old definition of 
heredity as ‘the tendency of like to beget like’; and 
consequently suppose that the arguments for mental 
inheritance consist solely in demonstrating resem- 
blances between the parent and his children by 
means of correlations ; when the two parents differ, 
then the child is still expected to consist of an inter- 
mediate blend of both. 

The approach of the modern geneticist is the 
reverse of all this. As he views it, the real problem 
is rather to explain why in so many instances ‘like 
begets unlike’. Both for the environmentalist and 
for the believer in blended inheritance, one of the 
most puzzling phenomena is the appearance, not 
only of extremely dull children in the families of the 
well-to-do professional classes, but also of extremely 
bright children in families where the personal, cul- 
tural and economic conditions of the parents would, 
one might imagine, condemn every child to failure 
on either count. On the Mendelian hypothesis that 
is just what we should expect. After all, Mendel 
himself suggested the possibility that the inheritance 
of graded characteristics might be interpreted in 
terms of a multifactorial hypothesis; and during 
recent years a vast and valuable amount of work 
among plants and animals has been done by the 
biometric school, in which that hypothesis has not 
only been fully confirmed but also has issued in 
results of the greatest practical value. 

In point of fact several investigations recently 
published yield fairly clear indications that in the 
case of intelligence individual variations are influenced 
by both unifactor and multifactor inheritance; in 
other words, they result from Mendelian factors of 
two kinds: (1) major genes responsible for com- 
paratively large deviations, usually of an abnormal 
kind ; and (2) multiple genes the effects of which are 
small, similar and cumulative. The biometric tech- 
niques have been elaborated by R. A. Fisher and 
others ; and on applying their procedures it is found 
that, with the ordinary tests of intelligence, about 
three-quarters of the total variance is due to genetic 
factors, that is, to what is loosely called heredity. 
If the results of the tests are corrected and adjusted 
in the light of all available information, then the 
accuracy of the predictions is greatly improved. In 
practice, such intensive studies of individual cases 
would be far too costly for education authorities to 
carry out, except perhaps in borderline cases*. 

Investigations made just before the War showed 
that during the ten preceding years about 40 per 
cent of those who had sufficient ability to enter a 
university had apparently failed to do so’. It is too 
early to inquire what improvement has been effected 
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by improved economic conditions or by the new 
arrangements made under the Education Act of 
1944. A series of studies recently published by Dr. 
Floud® and her colleagues shows that the grosser 
material handicaps appear to have been lessened and 
in many areas eliminated, but that the problem of 
social wastage is as yet by no means overcome. 

The whole issue is of such far-reaching social im- 
portance that there is a most urgent need for more 
research. Since school investigations undertaken by 
outsiders are bound to be incomplete, it is to be hoped 
that once again the more progressive local education 
authorities will allow their official psychologists time 
and full facilities for such inquiries. But the under- 


NDER the title ‘Colonial Research 1955-56’* 
are collected the annual report of the Colonial 
Research Council, the eleventh annual reports of the 
Committee for Colonial Agricultural, Animal Health 
and Forestry Research and the Colonial Medical 
Research Committee, the ninth annual reports of the 
Colonial Economic Kesearch Committee and the 
Colonial Committee for Pesticides Research (formerly 
the Colonial Insecticides, Fungicides and Herbicides 
Committee), the third annual report of the Colonial 


Products Council, the twelfth annual report of the - 


Colonial Social Science Research Council, the first 
annual report of the Colonial Road Research Com- 
mittee, the annual report of the Colonial Fisheries 
Advisory Committee on Fisheries Research, 1955-56, 
and the reports for 1955-56 of the Tsetse Fly 
Trypanosomiasis Committee and of the Director of 
the Anti-Locust Research Centre. There is also a 
section on research matters not covered by the 
reports of the specialist advisory bodies, which deals 
with building and housing research, the Falkland 
Islands Dependencies Survey, geodetic and topo- 
graphic surveys, geological surveys (for which a 
further allocation of £1,250,000 has been made avail- 
able to March 31, 1960, under the Colonial Develop- 
ment and Welfare Act, 1955, and whose staff of 
205 geologists, geophysicists and chemists in twenty- 
one territories receives valuable assistance from the 
universities of the United Kingdom and other 
members of the Commonwealth), the East African 
Industrial Research Board, meteorology and water 
pollution research. 

The annual report of the Colonial Research Council, 
to which is appended a list of schemes approved for 
research grants under the Colonial Development and 
Welfare Acts, April 1, 1955, to March 31, 1956, 
deals with matters not covered by the reports of the 
specialist committees. It notes that the expenditure 
on research schemes for the year ended March 31, 
1956, was £1,364,320, compared with £1,173,381 the 
previous year and the average of £1,600,000 called 
for by the provision for 1955-60, and that 39 new 
appointments were made to the Research Branch 
during the year; but it does not supply the con- 
spectus of the whole field that now seems desirable. 


* Colonial Office. Colonial Research 1955-1956. Pp. 312. (Cmnd. 
52.) (London : HM. Stationery Office, 1987.) 10s. net. 
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lying processes are so complex and obscure that the 

psychogenetics of man is not likely to make much 

headway without carefully controlled experiments on 

the nature and transmission of intelligence in lower 

animals. 

. wer er W., “Aptitudes and Aptitude Testing” (Houghton Mifflin 
1937). 


* Galton, F., “Hereditary Genius” (Macmillan, 1869). 

* Watson, J. B., “Behaviourism” (Kegan Paul, 1931). 

‘ Thurstone, L. L., “Primary Abilities” (Univ. Chicago Press, 1938). 
A., “The Organization of the Cerebral Cortex” (Methuen, 
* Burt, C., and Howard, M., Brit. J. Statist. Psychol., 9, 95 (1956). 

* Burt, C., Brit. J. Edue. eager 13, 83 (1943). 

*Floud, J. Martin, F. M., “Social Class and 
Oprortonity” 1956). 


Besides lists of publications during the year, the 
various reports are now provided with a full list of 


contents. 


The Committee for Colonial Agricultural, Animal 
Health and Forestry Research, which recommended 
grants for research totalling £819,495 during the year, 
is much exercised by the difficulty of finding and 
retaining good research scientists in overseas posts. 
Serious losses of young scientists with two to six 
years overseas experience continue. In September 
1955 the three research schemes at the Imperial 
College of Tropical Agriculture, Trinidad, for work 
on cocoa, bananas and soils were combined and a 
Regional Research Centre was created under the 
Principal of the College as director of research. This 
Centre will in future embrace all appropriate fields 
of research. The West African Standing Advisory 
Committee for Agricultural Research has been estab- 
lished and met for the first time. Cocoa research, 
carried out chiefly at the West African Cacao Research 
Institute and the Imperial College of Tropical Agri- 
culture, confirmed the close dependence of mineral 
nutrient uptake on the degree of shade, and demon- 
strated the connexion between the nitrogen status of 
a plant and ites liability to attack by thrips. In West 
Africa, important information was gaimed on the 
tolerance of certain Iquitos strains of cacao to,swollen 
shoot viruses, and preliminary tests incicated that 
BHC has a higher toxicity for capsids than DDT. 

The South American maize rust disease which has 
caused much concern in the hot, humid parts of 
Africa continued to spread eastwards, being reported 
from Malaya, North Borneo, Siam and intervening 
islands in the Indian Ocean. Resistant varieties are 
being issued to growers in West Africa, where research 
is now directed to breeding for resistance to other 
pests and diseases. In the early stages of investi- 
gations in Kenya on coffee berry disease, the mer- 
curial fungicide ‘Verdasan’ showed promise as a 
possible means of control. A pool of research workers 
on stored products has been established, based at the 
Pest Infestation Laboratory of the Department of 
Scientific and Industrial Research, and the Stored 
Products Research Sub-Committee was specially 
concerned with co-ordinating the work of the West 
African Stored Products Research Unit, the code of 
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practice in the use of BHC and DDT, with the control 
of insect pests of groundnuts in the Gambia—where 
infestation of unshelled groundnuts by C 
fuscus can be reduced to a negligible level by appli- 
cation of 5 per cent of DDT or 1 per cent of ‘Lindane’ 
within the prescribed health limitations—and the use 
of insecticides on stored cocoa in West Africa. Veter- 
inary investigations relate largely to the testing of 
biological preparations and other drugs and to the 
detailed study of well-known diseases in relation to 
loval conditions and breeds of cattle. In East Africa 
outstanding findings relate to the considerable 
resistance to East Coast fever which exists in zebu 
animals from immune stock ; this resistance decreases 
with age, and colostral immunity plays little or no 
part in it. It is established that a solid immunity for 
at least a year follows récovery from an attack of 
East Coast fever, and that the fever may be sup- 
pressed by continuous oral administration of ‘Auro- 
fac’, a by-product of the manufacture of aureomycin. 
It has also been observed that calves born of dams 
immune to rinderpest are susceptible before suck- 
ling but develop immunity one to two days after 
suckling ; however, this colostral immunity declines 
fairly rapidly, disappearing in about six months. 
Use of ‘Antrycide’ has permitted large numbers of 
cattle to be held in areas of Kenya infested with tsetse 
fly, with low rates of infection by sleeping sickness. 
At the Malayan Forest Research Institute excellent 
hardboards have been produced from mixtures of 
common Malayan woods and high-quality paper from 
pedi straw. Trials with tropical pines in the Caribbean 
have demonstrated the importance of small doses of 
phosphatic fertilizers in the early stages of growth, 
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the response of the trees being remarkable in some’ 


eases. Much help was given to the Committee by 
research institutions in the United Kingdom, par- 
ticularly the Agricultural Research Council and the 
Experimental Stations under its control. The 
Rothamsted Experimental Station, for example, 
completed a final comprehensive report on “The 
Responses of Sugar Cane to Fertilizers’. 


The Colonial Economic Research Committee’s 
report is the briefest of the twelve. It records the 
completion of Prof. Gilbert Walker's monograph, 
“Nigerian Transport in 1950, and of Mr. G. A. 
Petch’s report on the agricultural economy of Sierra 
Leone with special reference to the oil palm industry. 
Dr. A. R. Prest’s fiscal survey of the British Caribbean 
is being prepared for publication in the Colonial 
Research Studies series, in which Mr. F. H. H. King’s 
“Money in British East Africa” will also appear. 
Mr. D. T. Edwards, attached to the Institute of 
Social and Economic Research in the University 
College of the West Indies, is now completing the 
analysis of the economics of small farms in Jamaica, 
carried out in close association with the Jamaican 
Department of Agriculture; and work has been 
started on the national income inquiry in Tanganyika. 
The Royal University of Malta and the Durham 
Colleges are making a joint investigation into thé 
agricultural economy of Malta. A grant of more than 
£16,500 was made to Makerere College to enable the 
East African Institute of Social Research to continue 
its work on industrial and labour economics in East 
Africa and to expand along lines suggested by the 
East Africa Royal Commission. The Economic 
Research Unit of the University College of the Gold 
Coast undertook an investigation into the problems 
of food supplies to the Sekondi-Takoradi area and 
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neighbouring urban districts, to facilitate formulation 
of a feeder-road policy. The Scientific Council for 
Africa South of the Sahara is convening a meeting of 
economists in Nairobi to discuss the preparation an | 
regular issue of a register of economic research i), 
tropical Africa. 
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The annual report on fisheries research for 1955-56 
comprises the reports of the individual Colonia! 
fisheries research stations. ‘The work of the Inter- 
Territorial Fisheries Research Station at Jinja on 
Lake Victoria shows how the study of fisheries and 
of fish draws in as essential corollaries studies of the 
water they inhabit, of the bacteria and plants present 
in the water, of the soil and its chemical constituents 
and bacteria, and of the invertebrates, especially 
insects, which are probably the most important food 
of the fish in the Lake. While the content of bio- 
logically valuable electrolytes in the lakes of East 
Africa is much lower than might at first appear, 
plant nutrients occur in vast quantities in the deposits 
of organic matter on the lake bottom, and dried 
samples of this mud appear to offer potential supple- 
ments to the food of cattle, pigs and chickens, and 
the fertility of the lake would be increased if ways 
could be found to accelerate the decomposition of 
these deposits in situ. The research station now has 
a@ wide entomological programme. The East African 
Marine Fisheries Organization continues to study 
the big pelagic fishes of the western Indian Ocean, 
the principal bottom fishes (snappers and groupers), 
the oceanic circulation and variations in the layering 
of the waters with the changes of the monsoon. A 
study of the plankton has been undertaken, with a 
view of throwing light on the movement of the big 
pelagic fishes. 

The Joint Northern Rhodesia—Nyasaland Fresh- 
water Research Station started work at its new 
permanent headquarters at Samfya on Lake Bang- 
weolo, but most of the year was devoted to a general 
survey of Lake Nyasa from an ecological point of view, 
with a more detailed study along the same lines of 
the lake littoral, and also of the Utaka, a group of 
species of cichlid fishes, which are one of the most 
important economic groups of the deep and rocky 
Northern Lake. At the West African Fisheries 
Research Institute important work has been done on 
the invertebrate bottom-fauna, the first results of 
which indicate that the biomass of the Sierra Leone 
benthos is considerably lower than that of com- 
parable communities in European waters. The 
routine plankton survey of the Sierra Leone River 
cstuary is nearing completion. At the Singapore 
Regional Fisheries Research Station the work on 
prawns, begun in the Singapore prawn ponds, has 
been extended into offshore waters and includes 
determination of the variety and distribution of 
> agent of Malayan Penacid prawns, identification of 

more important economic species in the Singa- 
pore prawn ponds and in the iisheries of the Federa- 
tion of Malaya, a study of the biological and other 
factors influencing them and an analysis of factors 
with a view of improving fishing techniques. Plankton 
research and hydrological investigations continued in 
the Singapore Straits. Construction of the Fish 
Culture Research Station, Batu Berendam, Malacca, is 
well advanced, and the Fisheries Research Unit in the 
University of Hong Kong continued routine hydro- 
graphic observations in waters around Hong Kong 
and obtained some promising results in research on 
the oyster fishery in Deep Bay. 
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The eleventh annual report of the Colonial Medical 
Kesearch Committee pays tribute to the services of 
Prof. P. A. Buxton, whose death was a grievous loss 
to the Committee. The digression into the field of 
the sickle-cell trait and sickle-cell anzemia noted last 
year has been continued, and the research on tuber- 
culosis has now been extended vo West Africa. Plans 
have matured for a research unit in West Africa ou 
onchoeerciasis under the scientific supervision of the 
West African Council, and two young zoologists are 
being recruited for comprehensive basic training in 
the malacological aspects of schistosomiasis before 
embarking on field investigations. A Leprosy Sub- 
Committee has been appointed which has appointed 
a Laboratory Panel, both bodies comprising scientists 
whose investigations can contribute to the elucidation 
of problems confronting leprologists in chemotherapy, 
epidemiology, tissue culture, morbid histology, electron 
microscopy, immunology, bacterial resistance, etc., 
and five grants were made for leprosy research to aid 
investigators, both abroad and in British universities. 
A substantial grant was contributed towards a con- 
certed research project to be initiated in Jordan, 
where a Trachoma Research Institute will be built 
and associated with a new ophthalmic hospital 
serving the large number of ‘displaced persons’ in that 
region among whom the disease is rife. The unit will 
be closely associated with virologists at the Institute 
of Ophthalmology, London, and the Lister Institute. 

Laboratory studies on the effect of insecticides on 
Chrysops larve kept in trays full of mud imdicate 
that both dieldrin granules and 5 per cent DDT 
emulsions will kill the larve, but at very high con- 
centrations. A. pilot scheme for the eradication of 
Bancroftian filariasis with diethylearbamazine was 
initiated on Ukara Island in Lake Victoria; in 
Malaya administration of about six weekly or 
monthly doses each of 5 mgm./kgm. of diethylearb- 
amazine citrate has been found to give promising 
results in the mass treatment of populations affected 
with Wuchereria malayi. Investigations on guinea- 
worm at University College, Ibadan, were largely 
concerned with the location of the parasite within 
the body during the first two months after being fed 
to puppies. A comprehensive examination has been 
made of the anophelines in the Pare lowlands, East 
Africa, to establish a base-line from which the effect 
of residual house-spraying can be measured, and the 
degree of malarial infection in man over the whole 
area has been measured. The Malaria Control Pilot 
Project in Western Sokoto, Northern Nigeria, found 
a median lethal concentration for dieldrin of at least 
2 per cent, in contrast with 0-25 per cent for A. 
gambiae from a Lagos colony or from unsprayed 
areas in Western Sokoto. Whereas malaria declined 
in the first half of the year, the decline was not 
maintained, especially toward the end of the rainy 
season. Epidemiological studies on yellow fever 
and the antigenically related but relatively innocuous 
virus, Uganda S, Zika and West Nile, have revealed 
problems of great complexity, while at the East 
African Virus Research Institute at Entebbe, Uganda, 
systematic studies on cycles of Rift Valley fever 
virus multiplication in the mouse and the pathogenic 
effects of the virus on the host were concluded. 

The research project for the study of viruses in 
man, animals and arthropods in the Caribbean region 
had another most successful year, and a further 
extensive investigation is in progress at the Univer- 
sity of Malaya to establish the position of polio- 
myelitis in Malaya. A comprehensive study of the 
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feeding habits of tsetse flies indicated no significant 
variations in the feeding habits of G. morsitans and 
G. swynnertoni in ten different areas from which tho 
blood-meals were obtained. In Tanganyika a unit 
detached from the Research Institute at Mwanza 
made a six months diet survey in the Taveta—Pare 
area as a contribution to the physiological assessment 
of the effects on the population of the attempted 
mitigation of malaria by residual house-spraying with 
dieldrin. At the Hot Climate Physiological Research 
Unit in Nigeria, studies of the effect of wind on 
reaction to heat and on sweat-gland fatigue con- 
tinued, and the effect of climate on the performance 
of minor skilled tasks and the use of groundnut flour 
in human nutrition were also examined. The Tropical 
Metabolism Research Unit, Jamaica, continued its 
work on the gross composition of the tissues in mal- 
nutrition, and new evidence was obtained at the 
University College of the West Indies on why a fall 
in liver glycogen, now considered responsible for the 
‘vomiting sickness’ of Jamaica, follows the admin- 
istration of hypoglycin. The three main lnes of 
research pursued on sickle-cell trait and sickle-cell 
anzmia were the chemistry of sickling ; the conditions 
under which susceptible cells become sickled ; and the 
genetics of hemoglobin types. Therapeutic studies on 
leprosy in Nigeria have shown ‘Avlosulfon Soluble’ 
to be a suitable and convenient preparation for 
administration by injection, and diphenylthiourea has 
also given promising results in treating leprosy. 


The ninth annual report of the Colonial Pesticides 
Research Committee refers to the disbanding of the 
Herbicides and Arboricides Sub-Committee and the 
formation of a new sub-committee on methods of 
application which will include in its terms of reference 
the application of liquid sprays, dusts, dispersible 
powders, aerosols, mists and fogs from the ground 
and from the air, incorporating the work formerly 
undertaken by the Aircraft Trials Sub-Committee. 
Arusha is being made the main centre for overseas 
Colonial Pesticides Research activity, by amal- 
gamation of the Unit lately at Ilanga and by the 
later inclusion of other detached units. Work at 
Arusha has continued in an effort to establish the 
optimum conditions under which tsetse fly and 
mosquitoes may be killed, the Physics Section has 
devised a suitable installation for dissemimating 
granular insecticides containing dieldrin by aircraft, 
and ground spraying experiments with arboricides 
and herbicides continued. The Biting Fly survey 
work in Uganda, the survey of filariasis vectors in 
Fiji and the Western Sokoto Malaria Control Pilot 
project also continued. The persistence of DDT, 
dieldrin and BHC water-dispersible powders on mud 
walls is found to be characterized by a rapid loss 
from the surface half-millimetre during the first two 
weeks after spraying. This loss of DDT and dieldrin 
is due primarily to diffusion into the wall and con- 
sequent inactivation biologically. Research into the 
control of Pseudotheraptus wayi, the chief cause of 
fall of coconuts in Zanzibar, continued. 

At the Colonial Insecticide Research Unit, Porton, 
work on the sorption of insecticides by soils indicated 
that the rate of disap) ce of insecticides from 
the sprayed surface of mud blocks is inversely pro- 
portional to the humidity; but once absorbed, the 
rate of diffusion of insecticide away from the surface 
is directly proportional to humidity, increased 
humidity enhancing the mobility of adsorbed 
insecticide. Work on residual deposits on vegetables 


bion 
for 
of 
and 

in 
er- te 
on 
nd 
he 
nt 
its 
lly 
od 
St 
ts 
sc 
d 
; 
n 
y 
ly : 

4 

| 

ag 


1330 


proceeded, while that on the crystallization of 
insecticides from urea-formaldehyde resin films was 
completed. Studies of the cumulative effect of sub- 
lethal doses of insecticides suggest that house-flies 
can eliminate, metabolize or store in a harmless 
condition, depending on the insecticide, a proportion 
of that absorbed, providing the dosage is sufficiently 
low. Studies on olfactory stimulation of tsetse flies, 
on the pick-up of insecticides from surface deposits, 
and on the penetration of the insect integument by 
insecticides at the Imperial College Field Station, 
Silwood Park, continued, as well as the work at 
Rothamsted imental Station on the toxicity of 
DDT emulsion films and the persistence of DDT on 
foliage, and on the evaluation of new chemicals for 
controlling undesirable vegetation at the Agricultural 
Research Unit of Experimental Agronomy, Oxford. 
Attention is also directed to research being done in 
the Colonies without the assistance of the Committee. 


The third annual report of the Colonial Products 
Council covers both the work of the Colonial Products 
Laboratory and research and development elsewhere 
carried out under the direction or with the assistance 
of the Council. Under an expanded programme of 
research on pyrethrum, to be co-ordinated by the 
newly-formed Pyrethrum Research Committee 
(United Kingdom) im close liaison with a corre- 
sponding committee in East Africa, fundamental 
chemical in tions are to be made by the 


Colonial Products Laboratory and concomitant bio- 
logical studies by the Rothamsted Experimental 
Station. The Laboratory handled 810 imquiries 
during the year, covering such products as essential 
oils, spices, copra, maize, sorghum, cassava starch, 


pineapples, citrus fruits, coir, hemp, paper-making 
materials, hides and wattle. The eighty investigations 
completed included examinations of sawdust and 
sawmill waste of slash pine from British Honduras ; 
Cyprus sage oil; vetiver oil from British Guiana ; 
ylang-ylang oil from Zanzibar ; cedarwood sawdust 
and oil from Kenya; Aleurites s:ontana oil from 
Nyasaland; shea nut butter from West Africa ; 
arrowroot starch from Antigua and Montserrat ; 
kenaf fibre as a jute substitute, and grasses and 
reeds from Northern Rhodesia as paper-making 
materials. 
Experiments on controlled curing of cacao beans 
in ‘micro-fermentaries’ contmued at the Colonial 
Microbiological Research Institute, Trinidad, where 
the action of polyphenol oxidase on catechol is also 
being examined and several high-yielding strains of 
Aspergillus terreus have been found for production of 
itaconic acid from molasses. The Sugar Technological 
Laboratory, Trinidad,-continued investigations into 
the effect of drought on the properties of sugar cane 
juice. At the Forest Products Research Laboratory, 
Princes Risborough, satisfactory water resistance in 
boards from dense hardwoods, such as morabukea 
from British Guiana, was achieved without loss of 
strength by applying drying oils to the boards after 
pressing, followed by heat treatment, or by adding 
wax emulsion and synthetic resin to the pulp. At 
the University College of the West Indies conditions 
for growing the organisms producing monamycin in 
deep culture have been defined, studies on non- 
specific acetylcholine antagonism at the Department 
of Pharmacology, University of Birmingham, were 
extended, and the structure of the two ketones 
obtained from cork has been elucidated at the Royal 
College of Science and Technology, Glasgow. 
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The first annual report of the Committee on 
Colonial Road Research notes that the Committee 
at its first meeting in June 1955 agreed on pro- 
grammes of research concerned with pavement 
design ; drainage, erosion and moisture movement ; 
bituminous surfacings; and machinery and labour 
problems. The Committee stresses the import- 
ance of an adequate number of materials engineers 
if the full benefits of research are to be obtained. 
Data collected by the Air Ministry on the move- 
ment and distribution of moisture in soils under 
airfields in tropical and sub-tropical areas are being 
analysed at the Road Research Laboratory, where a 
method developed for forecasting moisture conditions 
under pavements in Great Britain is the starting. 
point of an investigation to provide a corresponding 
method applicable in other climates. 


To the twelfth annual report of the Colonial Social 
Science Research Council are appended reports for 
1955-56 from the East African Institute of Social 
Research, the West African Institute of Social and 
Economic Research now being wound up (to be 
replaced in Ghana by the recently formed Economic 
Research Unit), the Institute of Social and Economic 
Research, University College of the West Indies, the 
Rhodes—Livingstone Institute, the Educational Re- 
search Institute for Fiji and Western Pacific Terri- 
tories and the Social Research Unit, University of 
Malaya. The most important new grants during the 
year were to Makerere College for the continuation 
of the East African Institute of Social Research 
(£82,329) ; the Government of Northern Rhodesia 
for the central office and headquarters diture 
of the Rhodes—Livingstone Institute (£32,770) ; Univ- 
ersity College, Ibadan, for the Department of His- 
tory’s Benim project (£20,000) ; for the maintenance 
for a further year of the West African Institute of 
Social and Economic Research (£7,483); a contribu- 
tion towards a study of family attitudes in Jamaica 
undertaken by the Conservation Foundation (£7,000) ; 
and to the Swaziland Government for a study of land 
tenure and land use (£6,875). A third volume, on 
Non-Bantu Languages of North-east Africa’, 
in the Handbook of African Languages of the Inter- 
national African Institute is in the press, and the 
Linguistic Survey of the Northern Bantu borderland, 
in which the Governments of Belgium, France, 
Nigeria and the Anglo-Egyptian Sudan also co- 

is being published in four volumes, of 
which Volume | has already appeared and Volumes 2 
and 4 are in the press. ~ 


The report of the Tsetse Fly and Trypenosomiasis 
Committee for the year ended March 31, 1956, 
stresses the prospect of advances in the control of 
trypanosomiasis in domestic animals offered by the 
advent of a number of new trypanocidal drugs, trials 
of which in Africa were arranged. The Committee 
concluded that an important new phase had been 
reached in the control of bovine trypanosomiasis and 
recommended a conference of veterinarians from 
African administrations to stimulate progress and 
concerted effort. Present policy in tsetse research in 
East Africa gives priority to research.on behaviour 
and physiology of Glossina, with an emphasis on 
laboratory studies; while at the West African 
Institute for Trypanosomiasis Research studies have 
been made on the mechanism of acquired drug 
resistance, using four syringe-passaged strains of 7’. 
rhodesiense, three of which had been made resistant to 
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‘Melarsen’, ‘Stilbamidine’ and ‘Butarsen’, respectively. 
Experiments were also started on the possibility of 
forming suramin complexes with veterinary trypano- 
cidal drugs, and basic research continued into the 
optimal conditions for rearing G. palpalis in the 
laboratory. In Northern Rhodesia studies were made 
of cross-resistance to drugs in trypanosomes occurring 
in cases treated with ‘Dimidium’, ‘Ethidium’ and 
‘Antrycide’, and of the control of tsetses with 
insecticidal sprays, while in Uganda the Tsetse 
Control Department has obtained promising results 
in preliminary trials of ‘Arkotine’ for control of 


G. palpalis. 


The report for 1955-56 on locust research and 
control of the Director of the Anti-Locust Research 


Dr. G. B. Jeffery, F.R.S. 


GEORGE BARKER JEFFERY, director of the Institute 
of Education, University of London, who died on 
April 27, was born on May 9, 1891. He was educated 
at Wilson’s Grammar School and went from there in 
1909 to University College, London, where he rapidly 
made his reputation as a mathematician. He was 
appointed reader in mathematics in 1921 and Astor 
professor of mathematics in 1924 ; he was elected a 
Fellow of University College in 1916 and » Fellow of 
the Royal Society in 1926. ‘ 

As this record implies, Jeffery’s original work in 
mathematics began early (his first paper was read 
before the Royal Society in the month following his 
twenty-first birthday) and was distinguished. He 
covered a wide field in which the main subjects were 
the theory of relativity and (over a longer period) 
hydrodynamics and elasticity together with the 
theory of the relevant differential equations. His 
sustained interest in pure mathematics was evident, 
but the usual classification would assign most of his 
published work to applied mathematics. Much of his 
work was, however, concerned with exact solutions, 
and so was of particular value in fields where such 
solutions are rare and some form of approximation 
must often be accepted. 

An inspiring teacher himself, Jeffery was interested 
in teaching in schools as well as in universities, in 
teaching overseas as well as at home ; this determined 
his choice of subject in various public addresses. In 
his presidential address to the London Mathematical 
Society (1937) his subject was the study of mathe- 
matics in modern universities. He said then that, if 
asked to say why he thought his own subject im- 
portant, he might reply that “pure mathematics is a 
good subject because I like it”, and suggested that 
all the implications of this answer should be fully 
thought out. In his presidential address in 1948 to 
the Mathematical Association on ‘“Mathematics as an 
Educational Experience’’, he was concerned to defend 
mathematics as a school subject from “‘attack by the 
anti-intellectual forces that are rampant in our 
national educational thought’. The imperfections in 
examinations were admitted, but “it would be idle 
to deny the stern discipline they effect by dis- 
criminating between sound knowledge and verbiage 
and between conscientious preparation and slacking’’. 
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Centre, which received 1,171 reports from 42 terri- 
tories in 1955, records further progress in the 
analysis of the seasonal development of desert locust 
plagues, and in the re-examination, in the light of 
recent information on swarm movements and 
behaviour, of the historical data on the :ter-plague 
periods. The results suggest the possibility that 
some swarming populations occurring within the 
desert locust distribution area during the inter- 
plague periods may sometimes play an important 
part in the recrudescence of the plagues. In the locust 
laboratory the main emphasis has been on breeding 
Schistocerca. The Desert Locust Survey continued 
intensive investigations on the assessment and 
improvement of control methods, particularly air- 
craft spraying. 


It is perhaps natural that Jeffery, whose interests 
in mathematics were so wide, should have had wide 
interests outside, but it is astonishing that he should 
have found so much time and energy to devote to 
them. He was a skilled cabinet-maker, and excellent 
examples of his craft adorn University College, and 
no doubt other institutions with which he was con- 
cerned, and in later years he became a proficient 
silversmith. Since 1952 he had been dean of the 
College of Handicraft, and tribute has been paid to 
his enthusiasm by the master of the College, Mr. 
R. A. Butler. 

In 1939 Jeffery acted as pro-provost for the section 
of University College that went to Bangor. He was 
occupied there with the difficult administrative 
problems of the war years as they affected the 
College and the University—and took part when 
occasion required in the rescue of parties of students 
in difficulties on Snowdon. He was appointed 
director of the Institute of Education shortly after 
the return in December 1944 of University College 
to London. W. R. Dean 


Dr. G. B. JE¥¥ERyY first came into contact with the 
study of education and with the training of teachers 
when he was himself a student in 1911-12 at the old 
London Day Training College. It was there that he 
met his future wife; and it was there that he came 
under the influence of that great educator, Sir Percy . 
Nunn. From the latter he acquired not only a deep 
interest in the philosophy of science and in the theory 
of education, but also an abiding faith in education 
as an instrument for social advance. 

During the ’thirties, Prof. Jeffery was examiner in 
mathematics for several of the training colleges already 
associated with the University of London through 
the old Training Colleges Delegacy. Inevitably, his 
wisdom and his administrative gifts brought him into 
close contact with the running of that Delegacy : his 
counsel and advice were sought continually. Thus, 
when it became necessary, in 1945, to work out the 
institutional mechanism needed to implement the 
McNair Report, it was to Jeffery that everyone 
turned. It was he who, more than anyone else, was 
responsible for drawing up a constitution and a set 
of regulations which are the charter of the London 


Area Training Organization. 
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When Sir Fred Clarke retired, it seemed proper and 
natural that Dr. Jeffery should be offered the director- 
ship of the enlarged Institute which he had himself 
done so much to create. The duties of the double 
post, which he discharged with admirable unselfish- 
ness for more than ten years, were in fact heavier 
than any one man should be asked to tackle. He 
was the administrative and academic head of an 
Institute which grew to more than 1,200 students. 
When he began, the Institute had two chairs and two 
readerships. Now it has five chairs and four reader- 
ships. But, in fact, these numerical data give only 
an abstract and empty notion of the complexity and 
importance of the work done under his guidance and 
inspiration. In addition to this, Dr. Jeffery was also 
head of a federation of thirty-eight colleges and 
departments spread over the whole of the south-east 
England and responsible in the aggregate for the 
training of nearly one-third of the teachers of England. 
At the cost of heavy and unremitting work he 
managed to inject vigour, vitality and purpose into 
the complex organization of committees, panels and 
examinations boards through which the federation 
operates. Not content with this, he found the time 
and energy needed to set going an ambitious and 
quickly growing organization serving the teachers of 
London through the provision of part-time and even- 
ing courses, conferences, and so on. Nor should one 
forget that it was he who was chiefly instrumental in 
providing for the Institute five hostels in which 
students of all nationalities and races live and study 
together. 

The Institute of Education in London is the largest 
institution of its kind in the British Commonwealth. 
It has a high and well-deserved international reputa- 
tion, not only as an institution for the training of 
teachers, but also as a centre of research which draws 
students from the whole world. That it should 
flourish so vigorously is a monument to G. B. Jeffery 
—and the best, perhaps the only one, that he would 
have wished for. He has earned the respect and 
gratitude of all who care for the improvement of 
educational thought and practice as well as the 
admiration and affection of his colleagues. 

J. A. LAUWERYS 


Dr. A. J. G. Barnett 


ApaM JoHN BARNETT, who died sud- 
denly in St. Andrews on June 6, was educated in the 
University of Edinburgh, where he took the degree 
of B.Sc. in 1930. After working with Dr. H. G. Rule 
on the activity of halogen atoms in substituted 
naphthoic acids, he obtained his Ph.D. in 1932. In 
the same year he was appointed to the Colonial 
Educational Service as a lecturer in the Higher 
College, Yaba, Lagos, and for the following decade 
was occupied with teaching and research. At the 
beginning of the Second World War he volunteered 
for service in the Royal West African Frontier Force. 
In 1942 he was appointed Deputy-Controller of 
Transport for Nigeria. 

The strain to which his war service subjected him 
precipitated a serious illness and resulted in his pre- 
mature retirement from the Colonial Service. He 
had developed an interest in the application of 
chemistry to agriculture and, after recuperation over 
a couple of years in the quietude of Glen Livet, he 
was appointed to a post in the North of Scotland 
College of Agriculture. In 1949 he joined the staff of 
the University of Aberdeen, in charge of agricultural 
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biochemistry within the recently established Depart. 
ment of Biological Chemistry. During the next few 
years, Dr. Barnett rapidly established himself as an 
authority on the chemistry and biochemistry of 
silage production. He and his students produced 
numerous papers on various aspects of this important 
agricultural process, and in 1954 he published a book 
on silage fermentation which has obtained wide 
recognition as a valuable and original contribution to 
the literature of the subject. More recently, he has 
studied certain problems of ruminant digestion and 
has published a number of papers embodying his 
results. 

Dr. Barnett was a man of many interests outside 
the narrower field of scientific endeavour. This wider 
and humane outlook undoubtedly contributed to his 
success as a teacher. He had a kindly interest in his 
fellow-men, but especially in his students, both 
undergraduate and postgraduate. At the same time, 
he had a high standard of efficiency which he applied 
both to himself and to those associated with him, 
and he was not disposed to suffer fools gladly. He 
participated actively in the affairs of the British 
Legion (Scotland) and when he died he was actually 
at the annual conference in his capacity as president 
of the Aberdeen Branch. Dr. Barnett, who was 
forty-eight years of age, is survived by his widow 
and two sons. W. O. Kermack 


Mr. G. H. S. Wood 


Mr. G. H. 8. Woop, who lost his life on May 5 as 
@ result of burns sustained in an accident when 
camping in Brunei, was one of the small number of 
men with a good training in botany who have after- 
wards turned their attention to forestry. After 
graduating at Oxford in 1948, he was appointed to 
the Colonial Forest Service and to Uganda, 
but later transferred to the Colonial Research Service 
as forest botanist. He was then to North 
Borneo, where at the time of his death he was engaged 
in systematic collection of herbarium material and in 
ecological studies, especially on the Dipterocarpaceae 
which form so important a part of the flora of the 
region. His material has been distributed to several 
of the leading herbaria, and is of particular value 
through being linked with timber samples used for 
anatomical study and for laboratory testing of 
physical properties ; it was further supplemented by 
many photographic records. He also made valuable 
collections of Bryophyta in both East Africa and 
North Borneo. 

Wood was a man of wide interests and great 
activity, being equally at home on a mountain 
(Ruwenzori, Elgon, Kilimanjaro, Kimbalu, etc.), on 
the water, and in the air, and he never missed an 
opportunity of travel. The tragic accident of his 
death has terminated a most promising career which 
had already reached the productive phase. 

H. G. CHAMPION 


Mr. L. C. E. Bushby 


LEONARD CHARLES Epwin Bususy died suddenly 
at Rye on May 2 as a result of an accident. He was 
sixty-one years of age. 

After leaving school, he started work at a bank, 
but was old enough to join the Army for the last 
year of the First World War. On demobilization, he 
followed his natural inclination and took a course in 
entomology at the Imperial College of Science and 
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Technology, London. Soon after the completion of 
this he followed Miss E. Cheeseman as curator of 
insects at the London Zoo. He worked there until 
his retirement in 1955 at the age of sixty. He acquired 
a bungalow at-Challock Lees, near Ashford, Kent, in 
the centre of much interesting and varied country. 

The first year of his retirement was clouded by the 
illness and death of his great friend, Jack Lester, 
who was curator of reptiles at the Zoo. 

Leonard Bushby was an enthusiastic field natural- 
ist. A great lover of wild life in the country, his 
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knowledge was wide rather than deep and specialized. 
Insects were his principal study. The Coleoptera, of 
which he amassed a good collection, came first— 
but he was also greatly interested in Lepidoptera, 
Neuroptera and Homoptera and other orders. He 
was an active member of the newly formed Kent 
Field Club and acted as honorary secretary to the 
Entomological Section of _the Folkestone Natural 
History Society. 

A lovable personality, he ig greatly missed by many 
friends. He was never married. E. Scorr 


NEWS and VIEWS 


Research in Physical Metallurgy at Birmingham : 
Prof. A. D. McQuillan 


Pror. A. D. McQuillan, recently elected to the 
research chair in the Department of Physical 
Metallurgy at the University of Birmingham, was 
formerly -a scholar of the University of Durham, 
where he obtained first-class honours in physics. 
During 1942-45 he was a member of staff of the 
Royal Aircraft Establishment, Farnborough, first 
in the Radio Department, but latterly in the 
Metallurgy Department. His work there on’ the de- 
velopment of high-temperature materials for applica- 
tion to jet aircraft engines stimulated his interest 
in the physical nature of transition metals. After 
two post-war years with the Research Laboratories 
of the Mond Nickel Company, Dr. McQuillan 
went to the Baillieu Laboratory of the University of 
Melbourne as a senior member of a research group 
established for the study of the physical metallurgy 
of titanium, with particular reference to its electronic 
structure. On his return to Britain in 1951, Dr. 
McQuillan continued his work on titanium as the 
leader of a research group established in the Physical 
Metallurgy Department at Birmingham under the 
general direction of Prof. G. V. Raynor, and is the 
author of numerous papers describing the results of 
this work. With his wife, Mrs. M. K. McQuillan, he 
is the author of a book on titanium, and has lectured 
in America and Europe. Dr. MeQuillan’s appoint- 
ment marks the stage at which the scope of the 
work at Birmingham is to be widened to include 
studies of the theory of alloying for other early 
transition metals, which are of importance in nuclear 


engineering. 


Economics at the University of Sheffield : 
_ Prof. J. C. Gilbert 


Mr. J. C. GILBERT, at present reader in economics 
in the University of Sheffield, has been appointed to 
the chair of economics at that University in suc- 
cession to Prof. G. P. Jones, who retires at the end 
of Septeraber. Mr. Gilbert has also been appointed 
head of the Department of Economics. Mr. Gilbert 
was a student of the London School of Economics 
when he graduated in 1929. In 1927 he was awarded 
a Sir Ernest Cassel Travelling Scholarship, which he 
held at the Handels-Hochschule, Berlin. In 1929 he 
was appointed an assistant on the teaching staff of 
the London School of Economics and in 1931 to a 
lectureship in economics at the School of Economics, 
Dundee. During the War, Mr. Gilbert worked in the 


Home Timber Production Department of the Ministry 
of Supply. In 1945 he was appointed lecturer in 
economics in the University of Manchester, going to 
Sheffield in 1948, since when he has been successively 
senior lecturer and reader. In 1956 Mr. Gilbert 
visited Germany to give a series of lectures on behalf 
of the Foreign Office. He has published many articles 
on economic theory and is a member of the editorial 
board of the Yorkshire Bulletin of Economics and 
Social Research. 


Prof, D. C. Hague 


Mr. D. C. Hacus, at present reader in political 
economy in University College, London, has been 
appointed to the newly created Newton Chambers 
chair of economics at the University of Sheffield. 
Mr. Hague graduated at the University of Birming- 
ham in 1946, and in 1947 became assistant lecturer 
in political.economy at University College, London, 
since when he has been appointed lecturer and 
recently reader in political economy. Mr. Hague has 
published a number of articles on economic subjects 
and is joint author of two books. His book, “The 
Economics of Man-made Fibres”, has recently been 
published. Since 1953 Mr. Hague has been rapporteur 
to the International Economic Association. 


First World Meteorological Interval 


THE ten-day period June 20-29, which includes 
the summer solstice, was designated a World 
Meteorological Interval, and will be followed during 
the International Geophysical Year (which begins on 
July 1, 1957, and will continue until December 31, 
1958) by six similar Intervals, three months apart, 
each including the time of an equinox or of a solstice. 
During the first World Meteorological Interval, and 
in the following ones, an intensified effort is called 
for at the permanent aerological stations of the world, 
and those which have been specially established for 
the International Geophysical Year, to make com- 
bined temperature, humidity and wind soundings 
four times daily (at 0, 6, 12, 18 G.m.r.); and, by 
using larger balloons, to achieve measurements to 
greater heights than are normally attained, namely, 
to at least 20 miles whenever practicable. This 
extended programme will be undertaken at three of 
the Meteorological Office upper-air stations in the 
United Kingdom and by British Ocean Weather 
Ships in the North Atlantic ; and, slightly less com- 
pletely, at aerological stations operated by the 
United Kingdom at seven bases on the Mediter- 
ranean and in the Middle East. 
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Science in the Durham Colleges 

Tue Durham Colleges division of the University of 
Durham is launching an appeal for £250,000 towards 
its development programme, the primary object of 
which is to raise the numbers of its undergraduate 
and postgraduate students in science from 400 to 
1,000, within the framework of an expansion of the 
total student body to 2,000. The erection of a new 
building to house the departments of chemistry and 
geology is to commence in 1958; this will permit 
additional space to be allocated to physics, botany 
and zoology. In 1959 it is proposed to begin work 
on a school of applied physics, the first subject within 
the Faculty of Applied Science to be taught in the 
division. It is hoped that the building will form the 
first unit of a much larger physics department. To 
accommodate the students, 700 extra residential 
places are required, and during 1957 a new men’s 
college, the eleventh of Durham’s colleges and 
societies, is to be founded. 

Particular emphasis is placed upon the research 
needs of the pure science departments, and funds are 
to be allocated for the further development of nuclear 
research, both physical and radiochemical, and for 
the completion of laboratories for geophysics and 
geochemistry. A generous donation of £50,000 has 
already been received from the Sir James Knott 
Trustees towards research in physics. In the quiet 
atmosphere of a small university and cathedral city, 
Durham has ample space in which to expand its 
facilities for both teaching and residence. But it 
cannot achieve its full objects without private support 
as well as government backing. 


British Museum (Natural History) 


A DEVICE to show some aspects of natural history 
by means of coloured stereoscopic photographs has 
recently been completed in the central hall of the 
British Museum (Natural History). Stereo-pairs of 
photographs are projected on a 3-ft. screen to be 
viewed through five polarizing windows. A sequence 
of twelve scenes is shown automatically, but for 
special demonstrations a lecturer can exercise 
independent manual control and a larger audience 
using polarizing spectacles can be accommodated. 
Coloured stereo-photographs of some of the sea birds 
now nesting on Anglesey and on the uninhabited 
island of Priestholm (north-east of Anglesey) have 
been taken by the Museum photographic staff, and 
the first set is now on view. The photographs will be 
changed at fairly frequent intervals, and other aspects 
of natural history will be illustrated later. It is hoped 
that the apparatus will supplement the specimens on 
view in the galleries by providing vivid impressions 
of habitats, breeding cycles and other activities of 
many different groups of animals. 

Among the more important recent acquisitions of 
the British Museum (Natural History) is the collection 
of the late Mr. A. G. Davis, who died in March, con- 
sisting of more than 200,000 fossil specimens, mainly 
invertebrates from the Lower Tertiary and Quaternary 
deposits of southern England, all collected with pre- 
cision and very fully documented. Among them are 
numerous choice specimens, and many are from 
localities (including temporary sections) hitherto 
unrepresented in the Museum collections. 


Plastics Industry Education Fund 


A FURTHEBR series of grants has recently been made 
to a number of technical colleges by the Plastics 
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addition to that founded last year—worth £300 per 
annum, tenable for three years for a full-time course 
leading to the associateship of the Plastics Institute, 
has been established at the National College of 
Rubber Technology, London. £1,000 has been 
allotted to the Borough Polytechnic, London, for the 
academic year 1957—58, to continue the payment of 
a number of existing bursaries to students entering 
the second year of the course for the diploma of the 
Plastics Institute ; and a further £1,000 is provided 
to enable four scholarships to be awarded to students 
taking the four-year sandwich course in applied 
chemistry and chemical technology (group 4A, 
plastics), which is to start in September at the 
Borough Polytechnic, leading to the new diploma in 
technology. The Fund has agreed to set aside £650 
per annum for five scholarships for students taking 
the four-year sandwich. course, which will start next 
year at the Birmingham College of Technology, 
together with £1,000 for three scholarships for the 
one-year postgraduate diploma course in high polymer 
technology. Two awards, each of £100 annually, are 
to be made to Acton Technical College for four years 
for students taking the sandwich course in applied 
chemistry with plastics chemistry as their special 
subject. 


National Museums, Ceylon 

THE Administration Report of the Director of the 
National Museums, Ceylon, for 1955 (pp. 32; 
Colombo: Government Publications Bureau, 1957) 
states that steps have been taken to initiate the 
building of the long-delayed northern extension. 
Judging by the large number of museums which have 
taken or are taking similar steps, it is certain that 
the 1950’s will be remembered as a period of museum 
building on a wide scale. More than 180,000 visitors 
for the year are recorded, of which more than 25,000 
were school children. Active archeological excava- 
tions were undertaken at Colombo, and a cave with a 
subterranean lake was investigated. Other depart- 
ments undertook field expeditions, the results of 
which were examined by a scientific staff under the 
directorship of Mr. P. E. P. Deraniyagala. The 
report also includes a record of the work carried 
out at the Kandy, Ratapura and Jaffna National 
Museums. 


Lunda and Zambezi Masks 

WE have become accustomed to a very high 
standard of scholarship and production in the pub- 
lications of the Dundo Museum under its late curator, 
M. J. Janmart. It is delightful to find that both 
these standards are being maintained in a new 
volume by M. Redinha, who is now in charge of the 
Museum. The present excellent work (Companhia de 
Diamantes de Angola, Servicos Culturais. Pub- 
licacoes Culturais No. 31: Mascaras de Madeira da 
Lunda e Alto Zambeze. Por José Redinha. Pp. 70+ 
28 plates. Lisboa: Companhia de Diamantes de 
Angola, 1956) consists largely of twenty-eight full- 
page illustrations in colour of various masks found 
in the Lunda and upper Zambezi areas, together with 
@ brief description of each. These masks are mostly 
made of wood, and are at present exhibited in the 
Museum. In a short introduction—written in Portu- 
guese, French and English—an account of these 
masks and their use is given. A favourite mask is 
the feminine Mwana-pwo, and when it is worn by a 
man while dancing he has to imitate female expres- 
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sions and poise. It is actually said that the women 
“‘Jearn graceful manners from the face and gestures 
of the mukishi Mwana-pwo [the dancer]’. Of course, 
a mask of this sort has its origin in the social and 
political organization of a matriarchal type. The 
volume is @ magnificent production and a lovely 
picture book full of interest for the anthropologist and 
indeed for the artist as well. 


Early White Influence upon Plains Indian Painting 

Durine the years 1832-34 the artists George 
Catlin and Carl Bodmer drew and painted the 
American Indians of the Upper Missouri, and before 
the days of photography it was their work which 
illustrated for the world the appearance and life of 
these aboriginal peoples. But they in their turn 
influenced the Indian artists, and it is this influence 
which forms the subject of a recent monograph by 
J. C. Ewers (Smithsonian Miscellaneous Collections. 
Vol. 134, No. 7: Early White Influence upon Plains 
Indian Painting. Pp. ii+11+12 plates. Washington, 
D.C. : Smithsonian Institution, 1957). The origin of 
the Mandan Indian painting is lost in antiquity, but 
early examples are known and can be studied. Data 
are now available to show the influence of the 
European artistic tradition of realism upon the 
painting style of the primitive American Indian 
artists of a century and more ago. It is not only in 
America that European art has influenced native 
traditional art. Angola is another case in point. 
There the natives every year decorate the outside of 
their houses, and more and more the influence of the 
white man’s art can be observed. Again, though it 
has been stated that the painting tradition of the 
native boys at Cyrene in Southern Rhodesia is purely 
native, it would seem evident that, perhaps uncon- 
sciously, western European art traditions have also 
played their parts. 


Nitrogen Metabolism in Tulips 

OBSERVATIONS on the changes in the soluble 
nitrogen compounds of the tulip, especially in 
relation to flower formation, are reported by R. M. 
Zacharius, H. M. Cathey and F. C. Steward (Annals 
of Botany, N.S., 21, 193; 1957). They have found 
that the principal free amino-acid of the vegetative 
tulip bulb is arginine, the alcohol-insoluble nitrogen 
fraction containing combined arginine amounting to 
47 per cent of the nitrogen. On the other hand, free 
arginine is virtually absent from the green leaf, but 
glutamine and asparagine, which occur there, are 
inconspicuous in the vegetative bulb. The changes 
in the soluble nitrogen compounds have also been 
ascertained during the inception and development of 
the flower to the stage when it emerges from the 
bulb. The latter process is attended by a notable 
change in the composition of the soluble nitrogen : 
the. predominance of arginine declines and there 
is @ relative increase in glutamine and asparagine. 
y-Methyleneglutamine and y-methyleneglutamic acid, 
which are prominent in the tuli . seem not to be 
greatly affected by the treatme: that cause floral 
initiation and development. Their metabolism seems 
superimposed upon the nitrogen metabolism based 
on arginine in the bulb and amides in the leaf which 
is responsive to the treatments involved in flower 
formation. 


Photoperiodic Responses in Tree Seedlings 
Ir is now known that the growth of mary tree 
i is promoted by exposure to long photo- 
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periods, whereas very short photoperiods induce 
abnormally early dormancy. Information on this 
interesting phenomenon has been taken a stage 
further by O. Vaartaja (Canad. J. Bot., 35, 133 ; 
1957) in an investigation of the photoperiodic 
responses of the seedlings of a number of northern 
tree species. Seedlings of ten tree species were tested 
under two widely differing photoperiodic conditions 
in environment otherwise near optimum. ‘The 
amount of light given to the plants was the same 
under both conditions. Under conditions simulating 
long photoperiods, the seedlings of all the species 
grew well and continued their growth during the 
eight-month experimental period. Under the 
short photoperiod, the following species ~emained 
nearly or fully dormant for several months vseginning 
soon after germination: Larix laricina, Ulmus 
americana, and two provenances of Picea glauca. 
The following species either remained nearly dormant 
or grew significantly slower than under the long day 
conditions: Betula lutea, B. verrucosa and Pinus 
banksiana ; P. resinosa was considered sensitive to 
photoperiods, but its responses in appearance and 
growth were small; Caragana arborescens, Thuja 
plicata and Acer negundo showed no significant 


response. 


The Word ‘Isotope’ 

ARRANGEMENTS are being made by the Glasgow 
and West of Scotland Section of the Royal Institute 
of Chemistry to affix a commemorative plaque to the 
house at 11 University Gardens, Glasgow, in which 
(probably in the winter of 1912-13) Dr. Margaret 
Todd (also known as the novelist ‘Graham Travers’) 
suggested the word ‘isotope’ to fit the concept 
developed by the late Prof. Frederick Soddy in the 
course of his radiochemical work as lecturer in the 
Chemistry Department of the University of Glasgow. 
The house (now University property) was then the 
home of Sir George Beilby, the metallurgist, who was 
Soddy’s father-in-law. It was during a social evening 
at this house that Soddy expressed his need for a 
word to denote elements of different atomic weight 
occupying the same place in the Periodic Table ; 
Dr. Todd immediately suggested ‘isotope’, and Soddy 
adopted the suggestion. The word had been used in 
a context of organic chemistry a few years earlier, 
but there is no reason to suppose that anyone then 
present was aware of the fact. The plaque will bear, 
in plain lettering, the names of Soddy and Margaret 
Todd, and a brief statement of the invention of the 
word in its radiochemical connexion. No public 
appeal for funds is being made. 


Fading of Dyed Fabrice 

An interesting article by Mr. Garry Thomson, 
research chemist at the National Gallery, which 
ajguame in the issue of the Museums Journal of 

y, contains some further studies on the effects of 
visible and ultra-violet radiation on museum objects, 
where the balance between the optimum conditions 
for display and conservation is always a problem. In 
the course of this work, four dyes on cotton sub- 
strates were examined after exposure to three chosen 
regions of substantially monochromatic radiation, 
namely, near-ultra-violet (3650 A. wave-length), blue- 
violet light (4047 and 4358 A.) and green-yellow light 
(5461 and 5780A.). The distances of the samples 
from the light-source for each colour of radiation 
were carefully adjusted, so that all specimens received 
the same amount of light energy, oad after fifteen 
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months exposure the amount and kind of colour- 
change in the sample were recorded by a Lovibond- 
Schofield tentometer. The results can be summarized 
by stating that for the dyes used, the ultra-violet 
component of sunlight through glass, or of fluorescent 
light, is of negligible importance in causing any kind 
of degradation. The author also states that in the 
matter of choice of illuminant the situation remains 
much as before except that intensity of illumination 
becomes even more important than type of illuminant 
(daylight, fluorescent or tungsten). 


Radio Observations of a Lunar Occultation of the 
Crab Nebula. 


A PAPER by C. H. Costain, B. Elsmore and G. R. 
Whitfield (Mon. Not. Roy. Astro. Soc., 116, 4; 1956) 
describes the results of radio observations of a lunar 
occultation of the Crab Nebula on January 24, 1956. 
Observations of the previous occultation of the same 
nebula on November 30, 1955, which occurred low 
in the sky, were seriously affected by man-made 
interference and only the 1956 occultation is dis- 
cussed. A short description is given of the aerial 
system, which was designed to discriminate between 
the radiation from the source and that from the 
general galactic structure, and also +o allow con- 
tinuous observation of the source for several minutes 
on either side of the calculated times of immersion 
and emersion. The record of the occultation at a 
wave-length of 3-7m. and also a mean curve 
determined from records obtained on days before 
and after the occultation are given; in addition to 
the deflexion produced by the Crab Nebula, the 
records show minor contributions from other sources, 
especially from nebulosity IC 443 in Gemini. The 
radiation from the area occulted by the Moon ai any 
time was easily determined: from the differences of 
the curves, this difference being expressed as a 
fraction of the total intensity. 

An important feature revealed by the study is the 
difference in apparent size of the radio-source as 
observed by radiation of two different wave-lengths. 
The radiation at 3-7 m. is confined to a region slightly 
larger than the visible nebula, but a considerable 
portion of the radiation at 7-9 m. comes from behind 
this region—a result which suggests that the object 
extends to a considerably greater radial distance 
than is revealed in photographs. An explanation of 
this in terms of the acceleration of fast electrons in 
weak magnetic fields is given at the end of the paper 
(cf. Oort, J. H., and Walraven, Th., Bull. Astro. Ned., 
12, 285; 1956). Among other matters discussed in 
the paper may be noted the deductions regarding the 
lunar atmosphere, based on the difference between 
the calculated and observed times of obscuration of 
the source. An electron density of 10‘ cm.-* was 
derived, a figure which corresponds to a surface 
density of the lunar atmosphere of abcut 10-1* of the 
density of the Earth’s atmosphere. 


Royal Commission for the Exhibition of 1851 : 
Awards for 1957 


THE Royal Commission for the Exhibition of 1851 
has awarded the following senior studentships for 
1957 for research at the universities indicated: J. C. 
Coulson (Durham), for research in zoology; A. C. 
Das Chaklader (Leeds), for research in ceramics ; 
G. J. C. Frohnsdorff (Imperial College of Science and 
Technology, London), for research in physical 
chemistry ; J. A. Schofield (Cambridge), for research 
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in organic chemistry. The Commission has also 
awarded the following overseas scholarships for 1957 : 
Australia: L. M. Birt (Melbourne), for research in 
biochemistry at Oxford ; Miss E. J. Pitman (Sydney), 
for research in mathematics at Cambridge; M. 
Moyle (Sydney), for research in organic chemistry at 
Oxford; E. Magnusson (New South Wales 
University of Technology), for research in theoretica! 
chemistry at University College, London. New Zea- 
land: J. E. Titheridge (University of New Zealand), 
for research in physics at Cambridge. South Africa : 
C. B. Cottrell (Rhodes), for research in entomology 
at Cambridge. Republic of Ireland: M. F. Lynch 
(National University of Ireland), for research in 
organic chemistry at the Technische Hochschule, 
Zurich. India: M. L. Dhar (Delhi), for research in 
organic chemistry at Oxford. Pakistan: S. N. Nabi 
(Dacca), for research in physical chemistry at 
Cambridge. 


Perkin Centenary Awards 


Mr. J. E. Buoor, of Manchester, has been awarded 
the Perkin Centenary Fellowship for study in the 
Department of Chemistry, Manchester College of 
Science and Technology, on the structure and proper- 
ties of merocyanine dyes and related compuunds. Per- 
kin Centenary Scholarships have been awarded to Mr. 
James McCartney, of Newtownards, Northern Ireland, 
tenable at The Queen’s University, Belfast ; to Mr. 
Clive Milne, of East Ardsley, near Wakefield, York- 
shire, tenable at Bradford Technical College ; and to 
Miss Gabrielle Griffin, of Withington, Manchester, 
tenable at the University of Manchester. 


Lady Tata Memorial Trust Awards 

Tue following awards for research on leukemia 
and allied diseases during the academic year 1957-58 
have been made by the Lady Tata Memorial Trust. 
Grants for Research Expenses : Dr. G. Klein (Karolin- 
ska Institute, Stockholm); Dr. M. Bessis (Centre 
National de Transfusion Sanguine, Paris). Scholarship 
and Grant for Research EF. : Dr. G. V. Seaman 
(Department of Colloid Science, Cambridge). Various 
awards made to the following in previous years (see 
Nature, 177, 1208; 1956) have been renewed for a 
further year: Dr. J. Kieler: (Fibiger Laboratory, 
Copenhagen); Dr. M. Seligmann (Institut Pasteur, 
Paris);| Dr. M. Simonsen (Fibiger Laboratory, 
Copenhagen); Dr. B. Thorell (Karolinska Institute, 
Stockholm); Dr. G. Marinone (University of Pavia) ; 
Dr. A. J. Therkelsen (Institute of General Pathology, 
University of Aarhus). 


Special Courses in Higher Techology 


Part II of the Bulletin of Special Courses in 
Higher Technology, including management studies 
and commerce, issued by the London and Home 
Counties Regional Advisory Council for Higher 
Technological Education (pp. 61. 1s. 6d.), gives 
details of courses held in the spring and summer 
terms. The purpose of the Bulletin is to give pub- 
licity to special advanced courses held in the region 
an do not regularly appear in college calendars or 

uses as part of a grouped course or as subjects 
offered for endorsement on Higher National Cer- 
tificates. The courses are usually part-time evening 
courses, but the Bulletin also includes special full- 
time courses of not more than three months duration. 
Sessional evening postgraduate courses leading to 
higher degrees in science and engineering are not 
included, but colleges offering such courses and 
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having facilities for research are listed. There is an 
alphabetical index of courses as well as of colleges. 


The Night Sky in July 

FULL moon occurs on July 1ld. 22h. 50m. v.T., 
and new moon on July 27d. 04h. 28m. The following 
conjunctions with the Moon take place: July 3d. 
10h., Jupiter 6° N.; July 8d. 17h., Saturn 0-0° N. ; 
July 29d. 08h., Venus 7° N.; July 31d. 00h., Jupiter 
5° N. In addition to these conjunctions with the 
Moon, Venus is in conjunction with Mars on July 11d. 
19h., Venus being 0-4° N., Saturn with Antares on 
July 18d. 03h., Saturn being 6-4° N., Mercury with 
Mars on July 23d. 22h., Mercury being 0-1° N., 
Venus with Regulus on July 25d. 04h., Venus being 
1-2° N., and Mercury with Regulus on July 29d. 
13h., Mercury being 0-2° N. Mercury is too close to 
the Sun for observation during the month. Venus 
sets about an hour after the Sun, and will be visible 
low in the west just after sunset. Mars is too close 
to the Sun for convenient observation. Jupiter sets 
at 23h. 20m. at the beginning of the month; it is 
near 8 Virginis. The stellar magnitude of Jupiter is 
— 1-4 and its distance from the Earth in the middle 
of the month is 540 million miles. Later in the month 
observation will be difficult. Saturn sets at 2h. 05m., 
lh. 00m. and 0h. 00m. on July 1, 15 and 31, respec- 
tively ; it is in Ophiuchus, north of Antares. It has 
a stellar magnitude + 0-5, and it is at a distance of 
860 million miles from the Earth on July 15. There 
is one occultation of a star brighter than magnitude 
6, observation being made at Greenwich: July 16d. 
2h. 01-4m., x Aqr. (R); R refers to pearance. 
The Earth is in aphelion on July 3, its distance from 
the Sun being 94-5 million miles. 


Announcements 


Str CHRISTOPHER HINTON, managing director of 
the Industrial Group’of the Atomic Energy Authority, 
has been awarded ,the Albert Medal for 1957 of the 
Royal Society of Arts “for outstanding leadership in 
nuclear power development”’. The Albert Medal is 
awarded annually for distinguished merit in pro- 
moting arts, manufactures or commerce. 


Mr. W. E. Drox, formerly editor of Discovery, 
has been appointed editor of Chemistry and Industry, 
the weekly journal of the Society of Chemical 
Industry, in succession to Mrs. Bush, who retires at 
the end of June. 

Me. H. Campion, director of the Central Statistical 
Office, has recently been elected president of the 
Royal Statistical Society, in succession to Prof. Egon 
Pearson, who has retired after two years of office. 

Str Epwarp APppLeton. will open the Mullard 
Radio Astronomy Laboratory of the University of 
Cambridge on July 25. 

Dr. GrorcGe W. CorNnER, of the Rockefeller 
Institute for Medical Research, New York, will 
deliver a lecture on “The Rockefeller Institute for 
Medical Research: its Founders and its Achieve- 
ments’’, under the auspices of the Medical Research 
Council, at the National Institute for Medical 
Research, Mill Hill, London, N.W.7, on July 5, at 
5 p.m. ; 

THe National Vegetable Research Station at 
Wellesbourne, Warwick, is holding an open day this 
year on September 17, so that visitors will be able to 
see vegetables which were not ready at the time of 
last year’s open day held in June. 
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THe National College for Heating, Ventilating, 
Refrigeration and Fan Engineering, at the Borough 
Polytechnic, London, is holding an open day on 
July 1, to demonstrate the teaching and research 
work of the Refrigeration Department ; the Depart- 
ment will be open during 10 a.m.—5 p.m. 


THE following have been elected to office in the 
Geological Society of London: President, Prof. L. 
Hawkes; Vice-Presidents, Prof. S. E. Hollingworth, 
Dr. F. Coles Phillips, Dr. W. Campbell Smith, Dr. 
E. I. White; Secretaries, Mr. A. — Butler and Mr. 
J. M. Edmonds ; Foreign Secretary, Prof. O. 


Jones ; Treasurer, Mr. P. Evans. 


THE 364th meeting of the Biochemical Society will 
be held in the Washington Singer Laboratories of the 
University of Exeter on July 19, starting at 11.15 a.m. 


THE second World Metallurgical Congress, spon- 
sored by the American Society for Metals, is to be 
held in Chicago, Illinois, during November 2-8, in 
conjunction with the annual U.S. National Metal 
Exposition and Congress. Some 650 scientists inter- 
ested in metallurgy, representing thirty-six countries, 
including Australia, Belgium, Ceylon, Egypt, 
France, Germany, Great Britain, India, Indonesia, 
Israel, Italy, Japan, Liechtenstein, Sweden, Switzer- 
land, Turkey and Yugoslavia, have accepted invita- 
tions to attend. Further information can be obtained 
from the Secretary-General of the Congress, W. H. 
Eisenman, 7301 Euclid Avenue, Cleveland 3, Ohio. 


Tue ninth British Mathematical Colloquium is”to 
be held at the University of Nottingham during 
September 11-13. The Colloquium, which will be 
divided into four sessions on analysis and theory of 
numbers; algebra; geometry and topology; and 
analysis, is open to members of the academic staffs 
of universities, to Civil servants in scientific depart- 
ments and, subject to limitations of accommodation, 
to research students. Accommodation will be avail- 
able in the University halls of residence at a charge, 
including meals, of £4 15s. There is an additional 
Colloquium membership fee of 10s. Inquiries should 
be addressed to Dr. M. E. Noble, Department of 
Mathematics, University of Nottingham. 


A symposium on “Microchemistry”, under the 
auspices of the Society for Analytical Chemistry and 
organized by the Midlands Section and Micro- 
chemistry Group, will be held in the University of 
Birmingham during August 20-27. It will consist of 
original papers and recent advances in microchemical 
techniques, presented by a number of chemists of 
international repute under the presidency of Prof. 
M. Stacey. The subjects will include: inorganic and 
organic qualitative and quantitative analysis; ab- 
sorptiometry ; chromatography ; polarography ; 
emission spectrography ; radio chemistry ; chemical 
microscopy ; thermogravimetric analysis ; biochem- 
ical methods ; industria] applications ; and teaching. 
Registration forms and further information may be 
obtained from the Symposium Secretary: Mr. W. T. 
Elwell, Imperial Chemical Industries (Metals Division), 
Ltd., P.O. Box No. 216, Research Department, 
Kynock Works, Witton, Birmingham 6; envelopes 
should be marked “Symposium”’. 


Erratum. In the communication entitled ‘‘Phos- 
phatases in the Central Nervous System”’ in Nature 
of June 15, p. 1247, col. 2, line 12 of text and in the 
legend of Fig. 1, for “‘axon’’ read “‘dendrite”’. 
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CHALK LIME AND ALLIED INDUSTRIES RESEARCH ASSOCIATION 
OPENING OF NEW LABORATORIES 


HE Chalk Lime and Allied Industries Research 

Association was formed in February 1955 follow- 
ing discussions between a number of lime manu- 
facturers, sandlime brick manufacturers, and the 
Department of Scientific and Industrial Research. 
Its constitution follows the general pattern for 
Government-aided research associations, and the 
scope of its membership extends to British firms 
producing or marketing lime or chalk, or products 
made wholly or partly from these materials. There 
is also an associate grade of membership for firms 
having an indirect interest in the industries principally 
concerned, for example, machinery manufacturers, 
and for individuals interested in the work of the 
Association. 

The membership is now more than thirty, about 
equally divided between the lime and sandlime brick 
industries. The affairs of the Association are governed 
by a Council, consisting of elected ordinary members 
together with representatives of the Department of 
Scientific and Industrial Research. Mr. W. L. 
Clarke is chairman of the Council, and Mr. G. E. 
Bessey is director of research. Mr. Bessey had pre- 
viously held a similar appointment in the Research 
Council of the British Whiting Federation, and was 
earlier for many years on the staff of the Building 
Research Station. 

The Association moved into its new laboratories 
at Welwyn, Hertfordshire, in September 1956, and 
the building was officially opened on May 16 by Sir 
Albert E. Richardson. While the Association is 
potentially concerned with all aspects of chalk and 
lime, research is at present concentrated largely on 
the use of lime in building and road construction, 
and on sandlime (calcium silicate) bricks. Though 
lime has been burned since the time of Plutarch, 
there is much scope for fundamental research into 
the nature of this reaction and of the reactions in the 
subsequent hydration of quicklime. Several research 
projects of more immediate practical application are 
at present in progress, and a number of reports have 
already been issued to members. Present activities 
are principally in the fields of the analytical and 
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physical chemistry of lime and materials produced 
from it, the rheology of mortars, and the structural 
and chemical features of soil in relation to its stabiliza- 
tion with lime for road and foundation construc. 
tion. 

Sandlime bricks have been known for less than a 
hundred years. The process of hardening a mixture 
of silica sand and lime by treatment with steam 
under pressure has been developed in a more scientific 
age than the evolution by tradition of the lime 
industry, but until the formation of the Association, 
research in this field has been sporadic and now the 
industry will have its own co-operative research 
organization. Research is in progress on the nature 
and properties of the calcium silicate hydrates which 
are the basis of sandlime bricks, and on a number of 
topics of immediate importance. 

The Association maintains close contact with the 
Building Research Station and with the Road 
Some of the Association's 
staff have been working at the Building Research 
Station as a temporary measure, and others are 
stationed at the Road Research Laboratory as part 
of a team engaged on joint research on soil stabilization 
using lime. 

The new laboratory accommodation at Welwyn 
allows facilities for analytical and physical chemistry, 
physics, heavy mechanical testing, photography 
and other ancillary services, and for experimental 
building work for observation of the behaviour of 
materials in practical use. The pleasant three-acre 
site allows room for future expansion. An informa- 
tion, library, and liaison service is provided for 
members and staff, the library itself being run in 
co-operation with the Research Council of the British 
Whiting Federation in neighbouring premises. Al- 
though the Association has been functioning for 
two years, the recent opening ceremony has provided 
an opportunity for the members and a large number 
of visitors to become more closely acquainted with 
the Association’s work and to see something of the 
research in progress and the apparatus and techniques 
which are in use. 


THE KARL PEARSON CENTENARY LECTURE 


N May 13, Prof. J. B. S. Haldane delivered at 
University College, London, a lecture in cele- 
bration of the centenary of Karl Pearson’s birth. 
The theatre was packed and a substantial overflow 
meeting had to be organized. Not the least tribute 
to Pearson’s gifts as a teacher was the large number 
of his former students, many of them distinguished 
in their own right in a great variety of fields, among 
the audience. 

Haldane began by examining some criticisms, fair 
and unfair, of Pearson’s work. All power corrupts, 
and Pearson’s power as a head of an important 
department and the editor of an important journal 


led him to make mistakes. But it is easier to see this 
now than fifty years ago when the mistakes were 
made. It has even been claimed that by espousing a 
false theory of heredity he was a hindrance to pro- 
gress. Haldane believes, in fact, that Pearson’s 
theory of heredity was incorrect. But so, he remarked, 
was Columbus’s theory of geography. In his search 
for a self-consistent theory of evolution, Pearson 
devised methods which are not only indispensable 
in any discussion of evolution ; they are essential in 
every serious application of statistics. 

Pearson was a forceful personality with a bewil- 
dering range of interests and knowledge. At Cam- 
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bridge he was Third Wrangler in 1879; he spent a 
year in Germany attending lectures on philosophy, 
Roman law, physics and biology, was called to the 
Bar in 1881, took part in sundry radical activities in 
London, and in 1884, at the age of twenty-seven, was 
appointed to the chair of applied mathematics and 
mechanics at University College, London. His first 
original publication after appointment was a study 
in German of the Veronica portraits of Christ in the 
Middle Ages. His search for a religious system which 
his intellect would allow him to accept resulted in 
his “Ethic of Freethought”’ in 1888. 

But if, says Haldane, one had to pass judgment 
on Pearson in 1890, it might have run as follows: 
“He is a first-rate teacher of applied mathematics 
and a scholarly compiler of the work of more original 
men. He has a knowledge of literature and art most 
unusual in a professor of mathematics. He is some- 
thing of a radical, but he is only thirty-three years 
old. ... He will never produce work of great 
originality, but the College need not be sorry to have 
appointed him”. In poimt of fact, Pearson was at 
the threshold of his life’s work. 

In 1890 there occurred two events which shaped 
his future life. He was appointed to the lectureship 
in geometry at Gresham College ; and Weldon suc- 
ceeded Lankester in the chair of zoology at University 
College. The lectures Pearson gave at Gresham 
College developed into the “‘“Grammar of Science’’. 
His association with Weldon stimulated him to apply 
probability and statistical method in a host of new 
fields. 

The “‘Grammar of Science’? may not rank with the 
greatest works of philosophy, but in Haldane’s 
opinion it was freer from contradiction than other 
contemporary works such as Mach’s, and Pearson is 
te be regarded as one of the founders of logical 
positivism. Its effect on generations of young readers 
has been profound. Not the least tribute to its 
influence is the respect which it exacted from one of 
its strongest critics, Lenin. 

The year 1890 saw the first of a long series of 
memoirs on mathematical contributions to the theory 
of evolution, and for another forty years paper after 
paper appeared with impressive regularity and an 
astonishing coverage. Some of Pearson’s theoretical 
work has become standard practice, notably his 
derivation of the so-called chi-squared test in 1900. 
Through Weldon he met Galton, and the three 
founded Biometrika in 1901, Pearson becoming editor 
and one of the principal contributors. He was now 
in the full pride of his scientific strength, but apart 
from his own original contributions, found time to 
obtain outside financial help for his research (quite 
a feat in those days), to begin the systematic col- 
lection of data—the “Treasury of Human Inherit- 
ance”’ is still indispensable—to lecture on theoretical 
statistics and the history of scientific method, to 
produce some standard sets of statistical tables, and 
to take part in numerous ephemeral controversies. 

Not until 1920 was the Department of Applied 
Statistics founded at University College, and by then 
Pearson was sixty-three. But with unabated vigour 
he set about organizing the Department and laid 
foundations which are still firm. He relinquished his 
chair in 1933 and died three years later. At University 
College his work is now being carried on by three 
professors. 

Haldane concluded with some references to the 
science of biometry and his own feeling that the 
Pearsonian impulse in this direction is now more 
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profitably at work overseas, especially in India. He 
may be right; but the momentum of Pearson’s 
prodigious energy and courage is still felt in Britain. 
He was a man who must be looked at in the round 
and, for all his faults, possessed the supreme gift of 
inspiring affection and scientific enthusiasm among a 
wide following of students. To him more than to 
any one man is due the fact that the United Kingdom 
took and has held the lead in the development of 
statistical methods. 


CROP PROTECTION 


INCE its inauguration in 1949, the International 
Symposium on Crop Protection has catered for, 
and continues to satisfy, the regional needs of Bel- 
gium and Holland and the interests of a few special- 
ized institutes, societies and commercial groups in 
France, Western Germany and Great Britain. 
Throughout, the arrangement of the Symposium has 
been in the able hands of Prof. J. van den Brande, 
rector of the College of Agriculture at Ghent, and the 
general organization has benefited from this continuity. 
The ninth Symposium, held at Ghent on May 7, 
had the great merit of being a small conference, 
lasting officially for only one day. The Symposium has 
shown a tendency to expand and now, instead of the 
single day devoted to two plenary sessions formerly 
enjoyed vy all members, according to the subjects 
concerned, the ninth Symposium had five sections 
meeting simultaneously in the morning and only the 
afternoon was devoted to a plenary session. 

Since pests, diseases and weeds are now included 
in the term crop protection, the opportunity is taken 
to keep under review the advances in methods and 
techniques, whether these apply to the laboratory 
or the field, to present new knowledge and suggest 
its application, to describe and discuss new uses of 
established plant protectants, and to recognize 
limitations in plant chemotherapy, disappointing 
though this may be in particular cases. 

On this occasion these several aspects were dealt 
with in the sectional meetings, while at the plenary 
session two papers only were presented: a brilliant 
review of the possibilities for new approaches to 
insect control, by Dr. J. de Wilde (Netherlands), and 
@ comprehensive description by P. C. LeFevre 
(Belgium) of the organization of the plant protection 
service in the Belgian Congo. 

There is necessarily a slight difference in emphasis 
from year to year, and on this occasion two trends 
were noticeable—a more critical interest in plant 
parasitic eelworms and their control, and a readiness 
to recognize that biological details, whether in the 
zoological or botanical fields, are pertinent to any 
discussion on crop protection. 

Progress in the investigations on the control of 
potato root eelworm (Heterodera rostochiensis) was 
reported by Prof. van den Brande and his col- 
laborators at the Ghent School of Agriculture. They 
showed that even an efficient nematicide like DD 
may give results that vary from place to place, 
depending upon the nature of the soil. Studies on 
different types of soil, both in the laboratory and the 
field, showed that the main factor was the water 
content, for upon this depended the rate of diffusion 
and the concentration of the nematicide.. Messrs. 
Besemer and Oostenbrink reported from Wageningen 
that DD applied at the rate of 50-60 cm.*/m.* was still 
the most reliable nematicide for use against anguilluline 
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eelworms in nursery stock, in flower crops and in 
carrots. i root knot eelworm under glass, 
ethylene dibromide at twice the usual dosage of 
45-60 cm.*/m.* gave good results. Some of the newer 
products, while showing approximate killing effici- 
ency, had the disadvantage of remaining phytotoxic 
for six weeks or more after application—a serious 
handicap in horticultural soils where a quick suc- 
cession of cropping is essential. The use of sodium 
methy! dithiocarbamate, a good general soil sterilizer 
against eelworms and fungi, was described by Messrs. 
Linden and Schicke (Ingelheim), who showed that 
mixing-in or injection at the rate of 100 cm.*/m.* 
are both preferable to watering-in. They recognize 
the phytotoxicity risk, and recommend that soil 
heaps in the open air should be treated in summer 
as early as possible before use ; if left until November 
it is not safe to use the soil until sags Marans is 
very susceptible to injury by this filizer and is 
pre @ good Se of the time for safe 
planting. Eelworm attack on carrots has been 
recognized as a puzzling problem; the species of 
eelworm concerned was described only as recently as 
1949 by Thorne as Hoplolaimus untformis. Soil 
treatment with DD and with formalin gave a high 
kill of this eelworm, and was followed by markedly 
improved growth. Other studies by Kuiper and 
Drijfhout (Netherlands) showed that, in infested soil, 
crop rotation influenced yield; the yield of carrots 
following potatoes proved to be better than that 
following either sugar-beet or carrots. 

The beet eelworm survey in northern France was 
described by Dr. M. Christmann, of the Institut 
Technique de la Betterave, Paris. He showed that 
the Institute can handle up to two thousand soil 
samples per year and use its accumulating knowledge 
of the rate of decrease in viable cysts, in particular 
regions and localities, as the basis for its advisory 
work. Another contribution from France was an 
interesting paper by Dr. F. Chaboussou, director of 
the Institute of Agricultural Zoology of the Gironde. 
He described investigations on the plum codlin moth, 
Laspeyresia funebrana—a most troublesome pest 
throughout western Europe, and one that is out- 
standingly difficult to control. Spraying of plums 
with oleoparathion in early July when 75-80 per cent 
of the caterpillars were hatched, but before the 
fourth instar was reached, gave « total kill of more 
than 90 per cent with a single treatment. It was 
noted that the fourth and fifth instars are not easily 
reached as they are deep in the fruits. There is, in 
practice, a period of about eight days during which 
spraying can be very effective. : 

Three speakers presented papers on the subject of 
spider mites. J. Meltzer showed that ovicides, such 
as CPBS and CPCBS, applied to the upper surface 
of bean leaves, are capable of killing red spider eggs 
laid afterwards on the lower surfaces, and eggs 
already laid there may also be killed as well as a 
high proportion of the immature stages. With 
tedion, which penetrates the leaf more slowly, the 
toxic action lasts for as long as three weeks. R. 
Delhaye has been investigating the use of emulsions 
containing phosphoric ester, white oil and ammonium 
thioricinate and claimed good results against red 
spider on vines and peaches under glass. M. van de 
Vrie’s observation on the strawberry tarsonemid 
mite greatly interested his audience. He emphasized 
the difficulty of controlling, in the field, mites the 
development of which takes place largely in the very 
young unfolded leaves in the crown. ‘Lhe esters of 
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phosphoric acid are not really satisfactory in this 
case, and endrin and kelthane, though active for a 
long period through their toxic residues, are not 
desirable on fruiting beds because of their high 
mammalian toxicity. Mr. J. Bernard, of Gembloux, 
on the other hand, was concerned with trying 1 
secure mammalian toxicity—in control of the field 
vole, Microtus arvalis. He found that while rej 
squill is not satisfactory, coumaphene in baits with 
crushed oats or flour is more effective, but this species 
of vole is more resistant to this poison than the 
laboratory white rat. 

Other subjects that occupied the conference wer: 
soil disinfection, antibiotics for use on horticultural 
crops, fungus control in pine nurseries, seed dis- 
infection of flax, the aerial fungus flora, exobasidium 
of the azalea, a crop of great importance in Belgium 
particularly, and the bacterial canker of poplar, a 
crop tree of great economic value from the Nether- 
lands right down to Italy. Herbicides, too, received 
attention, and particularly those for use in straw- 
berry beds, in nurseries, and in flax crops. 

In the tropical section of the symposium, P. L. G. 
Benoit dealt with the distribution and behaviour of 
flies the larve of which cause myiasis in man and 
animals in the Belgian Congo. A. Gillard and Prof. 
J. van den Brande described the recent collection of 
new species of Heterodera-type eelworms in the Congo 
and directed attention to their economic importance, 
and Prof. P. A. van der Laan discussed the use of 
the insecticide toxaphene and emphasized its advan- 
tages under tropical conditions. The control of rice 
pests, and notably of the injurious molluses Pomacea 
lineata and P. glauca, was described by J. van 
Dinther, who obtained good results against these 
molluses with applications of either copper sulphate 
or BHC. 

The organizers of the symposium can be con- 
gratulated on its success, and the participants—and 
indeed the much wider public vitally concerned with 
the subjects covered—will look forward to the early 
publication of the papers in full. H. W. Mimes 
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SOME RECENT ADVANCES 
IN SPECTROSCOPY 


A CONFERENCE on spectroscopy, held in the 
Department of Chemistry in the University of 
Western Australia during February 20-21, was 
attended by about forty persons, including a number 
of visitors from the eastern States. The meeting was 
opened by Dr. A. L. G. Rees (Division of Industrial 
Chemistry, Commonwealth Scientific and Industrial 
Research Organization), who surveyed recent develop- 
ments in the field of spectroscopy. The major 
theoretical advance in recent years has undoubtedly 
been the introduction by Bayliss of the free electron 
approximation in quantum mechanics and its sub- 
sequent development, mainly by American workers. 
New techniques of special importance are the mag- 
netic methods based on nuclear and electron spin 
resonance which can provide useful chemical informa- 
tion. Other notable advances in technique are echelle 
spectroscopy, due to Harrison, the high-intensity 
Raman source developed by Welsh at Toronto, and 
the development of multiple-pass spectroscopy and a 
method of analysis based on atomic absorption 
spectra, both due to Walsh and his colleagues. Also 
of importance are the developments by Watanabe 
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and Williams of direct-reading vacuum ultra-violet 
spectroscopy and of electron-impact spectroscopy by 
Morrison. Important new observations include the 
measurement of rotational Raman spectra, the dis- 
covery of intermolecular combination bands, and the 
discovery by Bayliss and Brackenridge of spurious 
bands in solution spectra near the edge of intense 
solvent absorption bands. Outstanding problems are 
associated with the general unsatisfactory state of 
quantum-mechanical calculations ; new and improved 
methods are badly needed even for simple molecules. 
Moreover, the problems of the computing of intens- 
ities of infra-red and Raman spectra and the determ- 
ination of the causes of solvent shifts of absorption 
spectra are as yet unsolved. Many other important 
problems are associated with the Raman excitation, 
absorption and emission of solids and the investigation 
of unexplored regions in the very far infra-red. 

The remainder of the first session was devoted to 
research contributions. Dr. A. R. H. Cole (Depart- 
ment of Chemistry, University of Western Australia) 
discussed the infra-red spectra and stereochemistry 
of cyclohexane derivatives. No simple method is 
available for determining the preferred conformations 
of di- and tri-substituted cyclohexanes in which there 
may be competition between substituents as to which 
will occupy the more stable equatorial position. Dr. 
Cole described the infra-red absorption due to free 
and hydrogen-bonded (intramolecular) hydroxyl 
groups in a series of cyclohexane-1,2-diols, each of 
which carries one or two other substituents of 
different sizes in the axial (@) and/or equatorial (e) 
position. A large group such as isopropyl can act as 
an anchor holding a cyclohexane ring in one con- 
formation ( (e)-isopropyl) and can prevent hydrogen- 
bonding between a trans-1,2-diol system by keeping 
the hydroxyl groups in the diaxial form. 1-Ethyl- 
cyclohexane-trans-1,2-diol exists as an equilibrium 
mixture of (e)-ethyl-(a)-diol and (a)-ethyl-(e)-diol, 
and intensity measurements of free and bonded 
hydroxyl absorption carried out by Miss G. T. A. 
Muller show the mixture to contain 35 per cent of 
the former. 1-Methylcyclohexane-trans-1,2-diol, on 
the other hand, exists completely in the (a)-methyl- 
(e)-diol conformation which allows relatively strong 
hydrogen-bonding. ‘lhe measurements were extended 
to a series of p-menthane diols, and it was shown that 
at room temperature trans-2-hydroxyneotsomenthol 
exists as an equilibrium mixture containing 68-5 per 
cent of the (a)-methyl-(a)-diol-(e)-tsopropyl con- 
formation. From this it can be readily deduced that 
the conformation cf neoisomenthol is (a)-methyl-(a)- 
hydroxyl-(e)-isopropyl. Lowering of the hydroxyl 
stretching frequency due to hydrogen-bond formation 
can be related to the conformation and in suitable 
cases can be used to determine configurations of 
cyclohexane-1,2-diols. 

Mr. A. Walsh (Division of Industrial Chemistry, 
Commonwealth Scientific and Industrial Research 
Organization) described the development with Dr. 
N. S. Ham of a new Raman source. Methods for 
obtaining the necessary intensity for Raman spectra 
studies invariably make use of the mercury arc. The 
equipment is often very bulky, requiring the use of 
either several mercury lamps—the light being con- 
centrated by multiple reflexion—or of water-cooled 
arcs drawing as much as 50 amp. (Toronto source). 
The design of the Melbourne source was also stimu- 
lated by the need for a source of longer wave-length 
for the study of the vibration frequencies of the 
iodine molecule in solution. ‘he new source, which 
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was demonstrated, is electrodeless and consists 
essentially of an annular jacket concaining a rare gas 
and an alkali metal or mercury. For excitation a high- 
frequency diathermy source (2,450 Mc./s.) provides 
extremely intense illumination. By using cesium as 
the alkali metal it is hoped to obtain a Raman source 
of wave-length 8521 A. Very few molecules absorb 
appreciably in this region. 

Prof. N. S. Bayliss (Department of Chemistry, 
University of Western Australia) followed with an 
account of studies on the effects of solvents on infra- 
red intensities carried out in collaboration with Dr. 
A. R. H. Cole and Mr. L. H. Little. In this work ‘the 
intensities of the C=O stretching frequency in 
acetone and other ketones, of the C=N stretching 
frequency in a series of aliphatic and aromatic 
nitriles, and of the S—H stretching frequency in 
several mercaptans were all measured in a series of 
solvents with a wide range of dielectric constants. 
All the spectra show changes of intensity with change 
of solvent, the change being particularly large for the 
C=N and the S—H bands. The nitrile intensities, for 
example, are more than twice as large in chloroform 
as in isooctane, while the mercaptan intensities are 
eight. times as large in pyridine as in isooctane. The 
general trend observed was that intensities increase 
with the dielectric constant of the solvent, but there 
are marked individual exceptions to this rule. The 
C=N intensity for benzonitrile is in all cases about 
four times as large as for acetonitrile in the same 
solvent. A puzzling feature is that the C=N intensity 
for phthalonitrile, with two nitrile groups, is only 
about one-half the intensity for benzonitrile with 
one nitrile group. No current theory is capable of 
explaining the experimental results. The classical 
theories of Chako and of Schuyer are far from repro- 
ducing the intensity changes, and while the quantum 
theory of Hirota is rather closer, it still does net 
account for the large intensity variations observed. 
There is also no adequate theoretical explanation of 
the fact that the half-width of the bands observed in 
solution is in all cases considerably less than the half- 
width of the same bands observed in the gas. Current 
quantum theory of iuira-red intensities relates the 
intensity to the change of bond moment with inter- 
nuclear distance. The problem is to determine how 
this quantity is affected by the solvent environ- 
ment 


The second session commenced with a paper by 
Dr. A. L. G. Rees on the theory of solvent effects. 
To account for solvent effects on spectra it is formally 
necessary to set up the wave equation of the whole 
assembly of particles, both solute and solvent, in the 
liquid. In view of the impossibility of solving such 
an equation, it is convenient to approximate by con- 
sidering a single solute molecule surrounded by a 
nearest-neighbour shell of z solvent molecules. There 
are experimental grounds for believing that the 
influence of more remote solvent molecules can be 
neglected to this degree of approximation. In terms 
of the Franck—Condon principle, the molecular 
environment is static during an optical transition. 
In general, the nearest-neighbour environment of a 
particular solute molecule is unsymmetrical. The 
perturbation due to the environment can be expressed 
in terms of three components, which are respectively 
independent, and even and odd functions, of the 
co-ordinates. The application of first-order per- 
turbation theory then makes it possible to set up a 
formal expression for the transition moment in 
solution. A significant result is that not only 
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transitions which are allowed in the free molecule will 
be altered in intensity, but also that transitions 
which are totally forbidden in the free molecule will 
acquire a first-order transition moment in solution 
owing to the operation of the unsymmetrical part of 
the perturbation. This general theory can be applied 
to the intense ultra-violet band shown by halogens 
in aromatic hydrocarbon solutions. Although this 
band has been attributed by Mulliken to complexes, 
the present theory suggests that it is more likely to 
be associated with a known totally forbidden tran- 
sition in the free molecule. 

Mr. C. J. Brackenridge (Department of Chemistry, 
University of Western Australia) then described 
changes in the ultra-violet spectrum of s-trinitro- 
benzene with the composition of seven binary solvent 
mixtures all containing aniline and covering the 
complete composition range. Aniline was chosen 
because of its notable effect in enhancing the absorp- 
tion in the 4000 A. region. When the results were 
plotted in accordance with Scott’s rearrangement of 
the Ketelaar equation, which predicts a straight line 
for 1: 1 solute—solvent complex formation, and from 
which the equilibrium constant can be determined, 
an interesting effect was observed. Points of dis- 
continuity appeared in the vicinity of 0-5 aniline 
mole fraction in all seven systems showing that, 
although linear plots could be drawn in several cases 
on both sides of the point, they are incompatible 
with the postulate of complex formation. In the two 
systems hexanol—aniline and ethylene glycol—aniline, 
the effect of temperature on the s-trinitrobenzene 
spectrum was studied. The heat of formation was 
calculated on the highly improbable assumption that 
one of the plots on either side of the point represented 
solvation. In both systems the H values were low 
and their sign changed on either side of the point of 
discontinuity. It is suggested that the point of 
discontinuity indicates a molecular rearrangement 
arising in the course of a physical perturbation. 

The session concluded with a description by Mr. 
J. V. Sullivan (Division of Industrial Chemistry, 
Commonwealth Scientific and Industrial Research 
Organization) of his investigation of the causes of 
certain anomalies in the spectrum of iodine. These 
anomalies are lack of reproducibility of the molar 
extinction coefficients, ¢, high values of the co- 
efficients in the region from 4000 to 2200 A., and a 
sharp rise in the spectral curve from approximately 
¢ = 100 to = 600 in the region 2100-2000 A. 
Furthermore, a shift of the order of 500 kaysers, 


generally towards longer wave-lengths, has been: 


observed in the peak of the curve in the visible 
region. Extensive investigation now shows that the 
anomalies are very probably due to the formation of 
an adsorbed iodine layer on the end-windows of the 
cell.. Experiments on cells made up with internal 
windows, which allow greater concentrations of the 
adsorbed layer, have shown the expected increase in 
the molar extinction coefficients. 

The final session of the Conference commenced 
with a paper by Mr. A. Walsh describing the 
analytical advantages of absorption spectroscopy and 
the technique of measuring atomic absorption 
spectra. Analyses by emission spectra lack sens- 
itivity since even at very high temperatures only a 
small proportion of atoms are excited to emission, 
while almost all of the atoms are potential absorbers. 
Measurements of absorption spectra, which are free 
from complications such as inter-element effects, 
self-absorption and self-reversal, therefore have many 
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advantages. Rather than use a continuous source, it 
is more feasible to measure the absorption coefficient 
at the centre of the line using a sharp-line source such 
as a hollow-cathode discharge tube. Modulation of 
the incident radiation is necessary to avoid recording 
radiation emitted by the vaporized sample. By using 
copper as standard, it has been possible to determine 
approximately the oscillator strengths of a mumber 
of elements. While the method has proved successful 
for the analysis of many elements, some, such as 
aluminium, are not atomized in a flame. Samples 
have been vaporized both from solutions sprayed into 
a flame, and from alloys by a sputtering discharge 
through a rare gas. In the latter case inter-element 
effects are present, but the method is likely to prove 
useful both for analysis and for the study of sputtering 
behaviour. Several optical variants of the apparatus 
used were described. 

The Conference concluded with the presentation of 
two papers from the Department of Physics of the 
University of Western Australia. Mr. R. 8S. Crisp 
described a grazing-incidence high-vacuum spectro- 
meter which had been constructed specifically for the 
study of the soft X-ray band emission spectra of 
metals in the range 50-1000 A. ‘The spectrometer 
utilizes two interchangeable ruled aluminium gratings 
with 570 and 1,150 grooves/mm. The diftracted, 
focused radiation is detected by an Allen-type, open, 
beryllium—copper photo-multiplier and attached 
analyser slit, which are mechanically driven around 
the Rowland circle. The output pulses from the 
multiplier are amplified and counted on a counting 
rate meter ; a continuous record of detected intensity 
is given by a recording potentiometer as the analyser 
slit traverses the spectrum. In such an instrument 
the resolution achieved depends not only on the 
optical resolution of the combination of grating and 
slits, but also on the statistical deviation and 
response-time of the counting rate meter and the 
speed of traverse of the spectrum. A certain minimum 
speed is fixed by considerations involving long- and 
short-term contamination of the specimen surface 
and consequent modification of the observed band 
shape. A study has been made of the variation of 
contamination of specimens with time by observing 
the fall in intensity at a particular wave-length as 
the contamination proceeds. Spectra were shown 
which had been obtained for the metals, magnesium, 
aluminium, lithium, sodium, potassium, beryllium 
and copper. The ‘roll-over’ on the high-energy side 
of the peak of the lithium—potassium spectrum, which 
was observed by Skinner and queried by Schiff, and 
Jones and Schiff, has been indisputably observed. 
The ‘emission edges’ observed by Gyorgy and Harvey 
for the M-spectrum of copper, which were not 
observed by Skinner, Bullen and Johnson, also were 
not observed with the present instrument. Further 
investigations will be directed towards the determ- 
ination of the changes in band shapes and band 
widths and of edge widths and edge shifts in the 
spectra of the components of solid solutions. 

Mr. M. R. Meharry described work on the lumin- 
escence of the alkali halides irradiated in the vacuum 
ultra-violet. The variation in fluorescence efficiency 
versus exciting wave-lengths for some KCl: Tl and 
KI: Tl phosphors was studied in the wave-length 
region 900-2300 A. At long wave-lengths, this was 
found to be correlated closely with the transmission 
spectrum of the pure crystal. This was considered 
evidence that only direct excitation of the Tl+ centres 
occurred and that no exciton-induced fluorescence 
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took place. A fluorescence growth under steady 


’ excitation and a phosphorescence decay in the dark 


were observed at wave-lengths less than those corres- 
ponding to the series limit for the respective crystals. 
This was interpreted in terms of a series of trapping 
and excited energy-levels in Tl*+ as proposed by 
Johnson and Williams. A series of experiments on 
photoconductivity gave negative, though not necess- 
arily conclusive, results at wave-lengths less than that 
generally accepted for the series limit. Also, an 
observed sharp rise in fluorescence of KI: Tl at 
1000 A. remained unexplained. It was proposed 
that, in order to explain the latter results, the ion- 
ization limits for KCl:Tl and KI:Tl must be 
situated at much shorter wave-lengths than the 
accepted wave-lengths of 1300 A. and 1750A., 
respectively. G. A. Exxiorr 


COLLOQUE A.M.P.E.R.E., 1957 


HE 1957 meeting of the Colloque A.M.P.E.R.E. 

(Atomes et Molécules par Etudes Radio-Elec- 
triques) was held at St. Malo during April 24-26. 
The conference, which is held annually, is primarily 
concerned with the study of the properties of materials 
with the use of radio-frequency electromagnetic 
waves. The subjects discussed were dielectrics, 
electron paramagnetic resonance, ferromagnetic 
resonance, microwave spectroscopy of gas >s, nuclear 
magnetic resonance, and quadrupole magnetic reson- 
ance. The meeting was attended by some two 
hundred scientists, the majority being from French 
laboratories, but with visitors from most European 
countries, including East Germany and Poland and 
some from as far as Venezuela and Australia. The 
organizers of the Conference take- pride in the fact 
that the proceedings are conducted almost entirely 
in French without apparent effort on the part of 
the foreigners present. 

Some seventy papers were presented mainly in the 
form of ten-minute summaries, preprints being avail- 
able beforehand. This rather heavy programme, 
combined with splendid weather and French hos- 
pitality, made it rather difficult to follow the 

programme as closely as one might have wished. 
Prof. R. Freymann, who is the leading spirit of the 
Colloque A.M.P.E.R.E., was probably the only person 
both to attend every session and be at a banquet 
every evening. Such energy bodes well for French 
science. 

It is evidently impracticable to report each paper 
and I shail pick out those which I hope will be 
representative of the Conference. The papers are 
published in book-form by the Archives des Sciences, 
and are available from the Institut de Physique, 
Université de Genéve, price 25 Swiss francs. The 
discussion at the Conference is not recorded or 
published, as it is feared that this would tend to 
suppress a free and frank exchange of views. 

The session on dielectrics was opened by Prof. H. 
Fréhlich (Liverpool), who discussed under what 
conditions trapped electrons at vacancies in ionic 
crystals would result in dielectric loss of the Debye 
type. He showed that this may occur, even for 
single stationary vacancies, when electron lattice 
interactions are included, whereas previously it has 
usually been supposed that moving vacancies which 
simulate a rotating dipole are necessary. 8. Dryden 
(Sydney) reported recent work on Debye-type dielec- 
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tric absorption in ionic crystals, which they have 
now found in eleven simple ionic crystals and ten- 
tatively associate with diffusion of lattice vacancies. 
M. J. Meinnel and R. Clinet (Rennes) discussed the 
dielectric effects of the transitions in the ammonium 
halides, and demonstrated the absolute necessity of 
removing all traces of water. F. Lasbleis et al. 
(Rennes) presented results on dielectric absorption 
and phase changes in a series of titanates. J. Meinnel 
and F. Trigolet (Rennes) reported dielectric measure- 
ments on hexagonal selenium; they find a Debye 
absorption which is displaced by suitable irradiation, 
the effect depending on its intensity and wav -length. 
Prof. R. Freymann (Rennes) reported on various 
projects, including dielectric measurements on 
thiourea and on semi-conductors containing various 
impurities. 

Prof. R. H. Cole (Brown University) presented a 
survey of his dielectric measurements on liquid alkyl 
halides and mixtures of these with other organic 
liquids, in the supercooled state. For the mixtures 
one sometimes finds one dispersion region and 
sometimes the original two, for which no satisfactory 
explanation is at present available. J. Ph. Poley 
and A. J. van Eick (The Hague) presented further 
results on the two dispersion regions in liquid chloro- 
and bromo-benzenes. L. de Broukére and M. Mandel 
(Brussels) suggested a method of explaining the 
spectrum of dielectric relaxation times in high 
polymers which is based on a consideration of freedom 
of motion of chain segments. F. C. de Ronde 
(Eindhoven) proposed a new method of measuring 
electric and magnetic-constants of solids in the micro- 
wave region. C. Brot and A. Soulard (Paris) de- 
scribed a special resonant cavity for the frequency 
range 100-1,000 Mc./s. which appears to facilitate 
measurements in this difficult region. 

In the sessions on electron paramagnetic resonance 
there were several papers on free radicals. G. 
Berthet (Fontenay) has studied some stable free 
radicals, particularly with regard to the hyperfine 
structure. Some new radicals have been discovered 
by Y. Fellion and J. Uebersfeld (Paris). F. W. 
Heineken and F. M. Schimmel (Amsterdam) find 
that some stable free radicals may be sensitive to 
oxygen, just like induced ones. M. Bruma (Paris) 
described a ferrite circulator which seems to have 
advantages over the ‘magic 7’ and similar devices 
used in paramagnetic resonance equipment. D. J. E. 
Ingram and J. F. Gibson (Southampton) gave results. 
for radicals formed by ultra-violet irradiation of glass- 
forming substances at low temperatures. D. H. 
Whiffen ez al. (Birmingham) have studied a number 
of polymers under gamma-irradiation and J. 8. van 
Wieringen (Eindhoven) has investigated glasses 
subjected to several types of irradiation. At the 
moment the interpretation of these effects is rather 
uncertain. D. J. E. Ingram (Southampton) described 
how structural data on large molecules may be 
obtained from electron resonance in favourable cases, 
for example, with hzmoglobin. J. Uebersfeld «nd 
E. Erb (Paris) reported further work on paramagnetic 
centres in carbon. E. E. Schneider (Newcastle) 
reported further results on alkali halides doped with 
manganese and on X-irradiated lithium fluoride. 
A. Gozzini et al. (Pisa) have measured magnetic 
birefringence effects using DPPH. 

The ferromagnetic resonance in a single crystal of 
iron has been studied by A. Strub (Grenoble). J. 
Munier and P. Sermet (Gronoble) have developed a 
ferrite microwave attenuator with ‘electronic’ control. 
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The session on nuclear ic resonance was 
introduced by Prof. C. J. Gorter (Leyden), who 
reported on current work in this field in his laboratory. 
N. J. Poulis and G. E. G. Hardemann (Leyden) 
reported further measurements on a single crystal of 
cupric chloride. A. Lésche (Leipzig) reported on the 
use of nuclear resonance in studying the rate of slow 
polymerization by comparing the signal from protons 
in the solid (polymer) and liquid (monomer) phases. 
R. Extermann (Geneva) gave a review of the work 
of the Geneva group which has been particularly 
concerned with magnetic resonance at low fields. 
A. Abragam and W. Proctor (Saclay) discussed their 
work on ‘spin calorimetry’, one result of which is a 
trick for polarizing nuclei which have an inconveni- 
ently long spin-lattice relaxation time (weeks, say) 
in a matter of seconds. A. Abragam and I. Solomon 
(Saclay) have studied the spin echoes obtained when 
a nuclear absorption line is subject to quadrupole 
splitting. The results differ considerably from the 
usual ones, in that ‘echoes’ may be observed at +/2 
and 3-/2 as well as + after the stimulation. Abragam’s 
group have also observed the Overhauser effect in 
liquids containing paramagnetic impurities which has 
the peculiar property that there is at first a dim- 
inution in the nuclear signal (Underhauser effect). The 
increase in intensity obtainable could be invaluable in 
the study of weakly magnetic nuclei. J. G. Powles 
(London) discussed measurements on polyisobutylene 
solutions in organic liquids over a wide range of 
concentration which ‘give information on chain 
motion in this polymer. J. Hue and J. Seiden 
(Paris) have produced a simplified theory of double 
resonance. 

A study of hyperconjugation in molecules by means 
of microwave spectroscopy was reported by J. Sheri- 
dan et al. (Birmingham). Results by the same 
method on formic acid were given by R. Wertheimer 
(Paris). J. Bonanomi et al. (Neuchatel) have con- 
structed an ammonia ‘maser’ and have studied 
particularly the reproducibility of such equipment. 
This communication provoked the usual argument 
about the meaning of time. Prof. A. Kastler 
(Paris) gave a review of his work on magnetic 
resonance in optically excited systems of various 


The last session was concerned with nuclear 
quadrupole resonance. 
that Maupertuis, a native of St. Malo, was the first 
to measure the departure of the earth from sphericity 
and hence was one of the first to measure a quad- 
rupole moment. F. Lurcat (Paris) showed how one 
can obtain macroscopic equations of motion for 
quadrupole resonance absorption corresponding to 
the Bloch equations for nuclear resonance. M. 
Buyle-Bodin (Grenoble) has studied the phase 
transformations in p-dichlorobenzene by means of 
quadrupole resonance. 

The Conference was organized by Prof. R. Frey- 
mann (Rennes) and Dr. J. Le Bot (St. Malo-Rennes), 
and was supported financially by French industry. 
The conference was made royally welcome by the 
Municipality of St. Malo. The publication of the 
report and preparation of preprints were undertaken 
again by Dr. G. J. Béné and the Geneva group. 

The Colloque A.M.P.E.R.E. 1958 will be held in 
Paris during June. Information concerning the 


Colloque A.M.P.E.R.E. can be obtained from Prof. 
R. Freymann, University of Rennes, or from Dr. J. G. 
Powles, Physics Department, Queen Mary College, 
London, E.1. 


J. G. 
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THE THIRD LAW OF 
THERMODYNAMICS 


HE ‘‘Year Book of the Physical Society, 1956’’, 

the second in the series, contains the texts of the 
fortieth Guthrie Lecture and the eleventh Holweck 
Lecture ; the addresses delivered by the recipients 
of the thirty-second Duddell Medal and the eleventh 
Charles Vernon Boys Prize; abstracts of the dis- 
courses given at the fortieth Physical Society exhibi- 
tion of scientific instruments and apparatus ; obituary 
notices of fourteen fellows including Irene Joliot- 
Curie, A. O. Rankine, H. R. Robinson, 8S. Whitehead 
and R. W. Wood; and the report of the Council 
of the Society for 1955, 

In his Guthrie Lecture which he delivered on March 
13, 1956, the late Sir Francis Simon gives a historical 
and critical survey of the third law of thermo- 
dynamics. In 1906, in a paper entitled “‘On the 
Calculation of Chemical Equilibria from Thermal 
Measurements’’, W. Nernst enunciated his so-called 
Heat Theorem which has now become the third law, 
and although at first it was considered mainly as a 
means of predicting chemical equilibria and directly 
applicable only to condensed systems, its later formu- 
lation as the law of the unattainability of absolute 
zero, and its extension to gaseous systems, led to 
Nernst’s claim that it was a law of general validity. 
However, subsequent investigations disclosed a 
number of notable discrepancies, and the law was 
rejected by many physicists. In 1927, Simon gave 
a new formulation of the law, which states that the 
entropy of all factors within a system that are in 
internal thermodynamic equilibrium disappears at 
absolute zero, and in this form the law covers all 
cases without exception. Sir Francis mentions that 
he was first a pupil, then a research assistant and 
finally a colleague of Nernst, and was thus close 
enough to obtain a very clear picture of what Nernst 
had in mind, but yet not so close as to be completely 
dominated by Nernst. In fact, some of the strongest 
opposition to Simon’s new formulation of the third 
law came from Nernst himself. Turning to recent 
experimental developments, Sir- Francis deals with 
spin systems, and indicates the various sub-systems 
which must exist within a substance, some of which 
are in internal equilibrium and lose their entropy 
at some low temperature, and others in which the 
disorder persists down to the lowest. temperatures. 
Finally, he poses the question as to the present useful - 


‘ness of the third law, and maintains that it has 


outlived most of its usefulness in the field for which 
it was originally intended, namely, chemical gas 
reactions, since the corresponding condensed phases 
may not be in internal thermodynamic equilibrium. 
Absolute zero of temperature is no longer a point of 
reference }for the thermodynamic calculations in 
these cases, and we must take the quantum statistical 
expression for the entropy of the gas to find out 
whether the condensed phase at absolute zero is in 
perfect order or whether it has a frozen-in disorder. 
In low-temperature physics, however, the third law 
is a most important guide since most of the systems 
of interest to physicists are not liable to become 
frozen in. Moreover, those cases where apparent 
discrepancies with the third law have been discovered 
have led to a better understanding of many properties 
of the condensed phase. 1 

The Holweck Lecture, entitled ‘“The Diffusion of 
Visible Light by Cubic Crystals”, was delivered by 
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Prof. J.-P. Mathieu. He describes how the diffusion, 
which is anisotropic even in cubic crystals, enables 
one to find the modes to which every observed line 
of the vibration spectrum belongs, and outlines some 
applications of the method to the study of crystal 
structure and the nature of order-disorder trans- 
formations. The early history of the travelling wave 
tube was the subject of the address given by R. 
Kompfner, the Duddell Medallist, and crystals of 
silver halides, by J. W. Mitchell, the Vernon Boys 
Prizeman. 8. WEINTROUB 


POLYESTER WAX 


A NEW RIBBONING EMBEDDING MEDIUM 
FOR HISTOLOGY 


By Da. H. F. STEEDMAN 
Department of Zoology, University of Glasgow 


NVESTIGATION of synthetic waxes during the 

past ten years indicates that there are some which 
possess advantages over paraffin wax for histological 
purposes. Of more than fifty which were subjected to 
detailed examination 400 polyethylene glycol di- 
stearate (Anchor Chemical Co., Ltd., Manchester 11) 
proved to be the most suitable. To this was added 
cetyl alcohol as an extending agent, and the mixture 
is referred to as polyester wax. The amounts used 
are 400 polyethylene glycol distearate 99 gm., 
cetyl alcohol 1 gm. 

This mixture has the following features : 


Insoluble in cold water. 
aoa in alcohols, ethers, esters, ketones, hydrocarbons, ete. 
Almost opaque 
notched crystals 
‘5 Easy sectioning, ribboning, and flattening of sections and 


bons 
No electrification of ribbons during cutting. 
water tolerance. 
i? Puttening of sections or ribbons on solutions of stains such as 
ylene blue — staining of sections through the wax, as with 

ester wax (ref. 1 

(10) Sections Me 2 —_ a more may be cut at a room tem- 
perature between 10° and 22° 


: Melting point 37° C. 


The main advantage which this wax possesses over 
paraffin wax and ester wax? is its low melting 
point. This reduces hardening and shrinkage of 
tissues, as well as other heat-induced artefacts. 

Associated with the use of low-temperature infiltra- 
tion waxes are the two major problems of complete 
removal of the clearing agent or wax solvent from 
the specimen during its infiltration with wax, and of 
adhesion of tissue sections to microscope slides. 

Infiltration. During infiltration it is essential that 
the wax solvent should be removed entirely from the 
specimen, and this usually takes place in two ways— 
by diffusion into the wax, and by evaporation. At 
52° C. when xylene is used, as with paraffin wax, 
both processes-operate simultaneously. When a non- 
volatile wax solvent is used, such as cedarwood oil, 
removal takes place by diffusion only. Such a process 
is slow and necessitates the use of several changes of 
wax. 

When the melting point of the wax is as low as 
37° C. both processes are greatly reduced in speed, 
because the decreased temperature leads to increased 
viscosity of the wax solvent or clearing agent, and 
hence to slower diffusion from the specimen. Heavy, 
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non-volatile solvents such as cedarwood oil are there- 
fore not recommended for use with polyester wax, 
unless mechanical stirring is employed during 
infiltration. Alcohols, ethers, and esters are recom- 
mended, or hydrocarbons such as xylene or ligroin 
for those who prefer them. A solution of 96 per cent 
ethyl alcohol and 4 per cent water is excellent. 

Adhesion of sections. Tissues infiltrated with wax 
at 37° C. are not heat-denatured to the same extent 
as those infiltrated at 52° C. or above. Tissue 
sections cut in this wax must also be dried at low 
temperatures—18—25° C. As a consequence of this, 
sections cut in polyester wax, when taken down to 
water for staining, tend to wash off the microscope 
slide very easily, because the section proteins absorb 
water more readily, and because adhesives such as egg 
albumen have not been baked into a condition of 
relative hardness and insolubility, as is the case when 
they are dried at 52° C. All the known adhesives for 
tissue sections failed to prevent the loosening of 
polyester wax sections, and more than eighty new 
reagents for this purpose were investigated. Of these, 
amylo-pectin (Messrs. Brown and Polson, Ltd., Indus- 
trial Products Division, Trafford Park, Manchester 
17) proved to be the most successful. It will stick 
sections to glass more firmly than any other medium, 
but when dissolved in water it breaks down and loses 
its adhesive properties after eight days. A preserva- 
tive is therefore employed. The solution is made up 
as follows : 


ant Boul solution : 

1) Boil a litre of distilled water and add to it while still boi 

L$ ge. Nipa ester No. 82121 (Nipa Laboratories, Ltd., Trefo 

T ridd, Glam.). Stir until the cater is is dissolved, 

(2) this solution to room tempe' and add 
2 gm. of pet. ot, This will not dissolve but will | tie 2 asa Sas 
powder at the bottom of the beaker. 

(3) Raise the 800 ml. to the boil and add slowly, with stirring, 
the 200 ml. as the amylopectin. A bluish, opalescent sus- 
pension will be produced. Cool, and the a is ready for use. 
Always shake it afore ust, and do not t filte 


The complete method of using polyester wax is as 
follows : 


(1) Bring fixed material to 96 Pt cent ethyl alcohol, 4 per cent 
water; or bring to absolute alcohol, ‘Cellosolve’, or xylene as desired. 
@y Transfer the tissue either to a mixture of any of the above 
fluids and wax, or directly to pure wax. The infiltration time is 
ee = 74 equal to that when using paraffin wax, plus one-third. 
(3) Make a block as with paraffin wax. Do not immerse the molten 
wax in water, but leave to cool without further attention. It is not 
necessary to surround the block with cold water. 
(4) Cut sections at the speed of paraffin wax sectioni PP 
imately 80-100 per min. Do not handle the block. 
(5) Float thes secaions or ribbons on to the ie solution 
given above, either on a microscope slide or in a dish. 
(6) Flatten the sections by leaving them on the ——— 
pose bandh % 10 min. at a room temperature of 18° C., or speed this 
placing the slide with the sections on it’ upon @ warm 
Dlate at about 30 sec 
Drain the excess Poach m0 TOM solution off the slide and 4 
the yee overnight at room temperature or at about 25° C. 
excess amylopectin will show as fine black dots under the mi 
the slide must be well drained before drying. 
(8) From then on treat as paraffin wax sections. 


Polyester wax tends to become softer after it has 
been continuously heated in an oven at 37° C. for 
several weeks. 

It is considered that this wax could take the place 
of paraffin wax both for routine purposes and for 
research work. Its low melting point permits its 
use without expensive infiltration ovens, and for this 
reason histological practice might be brought within 
the reach of schools and colleges where it had not been 
possible previously for financial reasons. 

It is hoped to publish a more detailed account 
elsewhere. 

*Steedman, H. F., Quart. J. Micro. Sci. 88, 123 (1947). 


* Chesterman, W., and Leach, B. H., Quart. J. Micro. Set, 87, 598 
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AMINO-ACID SEQUENCE OF THE &-MELANOCYTE-STIMULATING 
HORMONE 


By Dr. J. IEUAN HARRIS* 
Department of Biochemistry, University of Cambridge 
AND 


Dr. AARON B. LERNER 
Department of Medicine, Yale University School of Medicine, New Haven 


ERNER and Lee! have isolated two different 

highly active melanocyte-stimulating polypep- 
tides from the posterior lobes of pig pituitary glands. 
The major active component («-melanocyte-stimu- 
lating hormone) was shown to be a basic polypeptide 
with an isoelectric point at pH 10-5-11-0, while the 
other active component (8-melanocyte-stimulating 
hormone), a polypeptide with an acidic isoelectric 
point (pH 5-5), appears to be identical with the 
melanocyte-stimulating hormones isoiated indepen- 
dently by Porath, Roos, Landgrebe and Mitchell’, 
by Benfey and Purvis*, and by Geschwind, Li and 
Barnafi* 


The complete chemical structure of the melanocyte- 
stimulating hormone? corresponding to the 8-melano- 
cyte-stimulating hormone was elucidated by Harris 
and Roos®. It was shown to consist of eighteen 
amino-acid residues* in a single peptide chain, and 
to contain a sequence of seven amino-acids which 
had previously been shown to occur in the cortico- 
tropins*:’. This revealed a chemical basis for the 
intrinsic melanocyte-stimulating activity** of the 
corticotropins. Geschwind, Li and Barnafit have 
come to similar conclusions concerning the melano- 
cyte-stimulating hormone which they have isolated 
from the pig pituitary. 

Added in proof. Geschwind, Li and Barnafi have 
recently described (J. Amer. Chem. Soc., 79, 1003 ; 
1957) the isolation and structure of a 8-type melano- 
cyte-stimulating hormone from ox pituitaries, in 
which the glutamic acid residue in position 2 
(8-MSH (pig), Fig. 1) is replaced by serine. 


Structure of the a-melanocyte-stimulating hormone. 
The material used in the present investigation was 
prepared by Dr. Teh Lee according to a procedure 
which has already been described™. 


Amino-acid composition, amino- and carbozyl- 
terminal groups. The amino-acid analysis of the 
«-form of melanocyte-stimulating hormone (we are 
indebted to Mr. M. W. Rees and Miss B. D. Worboys 
for this analysis) was determined by the procedure of 
Moore and Stein, and the following composition was 
deduced on the basis of minimum whole number 
molar ratios of the principal constituent amino-acids : 
Arg, Glu, Gly, His, Lys, Met, Phe, Pro, Ser, Try, 
Tyr, Val,. 

Smaller amounts (less than 0-2 mole) of aspartic 
acid, threonine, alanine and leucine were also found 
to be present in a 24-hr. acid hydrolysate of the 
preparation under invéstigation ; but we decided to 


* Scientific Staff, Medical Research Council. 


proceed on the assumption that these additional 
amino-acids were not integral constituents of 
«-melanocyte-stimulating hormone. This assumption 
was in fact verified when the amino-acid sequence 
had been determined, and it was then clear that the 
results of previous amino-acid analyses (quoted in 
ref. 1b) had led to erroneous conclusions concerning 
the amino-acid composition and molecular size of 
both the «- and 6-melanocyte-stimulating hormones. 

No N-terminal residue could be detected when the 
fluorodinitrobenzene® and modified’* phenylisothio- 
cyanate'! methods were applied to «-melanocyte- 
stimulating hormone and no C-terminal residue could 
be revealed with carboxypeptidase”. 


Action of trypsin and chymotrypsin. «-Melanocyte- 
stimulating hormone (2 mgm.) was digested with 
trypsin (0-02 mgm.) at pH 8-2 and 30° for 30 min. ; 
two 2- portions were also separately digested 
with chymotrypsin (0-02 mgm.) at pH 8-2 and 
30° for 30 min. and 16 hr. respectively. The three 
reaction mixtures were submitted to ionophoresis 
on paper in a pyridine-acetic acid buffer (pH 6-5) 
for 90 min. at 40 V.jem. The resulting peptide 
fragments were located on guide strips with nin- 
hydrin ; peptides containing tryptophan, tyrosine 
and histidine residues were separately located by 
specific colour reactions, and after elution with 5 per 
cent acetic acid, each peptide component was 
hydrolysed (6 N hydrochloric acid, 18 hr., 105°) and 
analysed for its constituent amino-acids by chromato- 
graphy on paper. The amino-acid compositions of 
the peptide fragments derived from «-melanocyte- 
stimulating hormone are given in Table 1. 


Elucidation of amino-acid sequence. Peptide C, did 
not react with ninhydrin but gave serine and tyrosine 
after hydrolysis with acid; tyrosine was shown to 
be C-terminal?* and the residual serine derivative, 
which did not react with ninhydrin, gave free serine 
after hydrolysis with acid. CC, is thus an amino- 
substituted derivative of Ser.Tyr. The C-terminal 
residue of T, is arginine (in accordance with the 


Table 1 
Peptide Amino-acid composition 
(Bete, Met, Glu, His, Phe, Arg) 
n, 
(Ser? ‘Met, Glu, His, Phe) 


Cs 
Try psin, 
Chymotrypsin, Cc, 


Try, , Lys, Pro, Val 
Gly, Gly. Pro, Val) 


ry) 
(Gly, Lys, Pro, Val) 
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specificity of trypsin) and phenyl- 
alanine was shown to be C- 
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terminal in C, by means of carb- ee 
oxypeptidase. From a com- 

parison of T,, C, and C,, it is 

seen that C, and C, are part of the —x«-msH(pig) 


T, sequence, which in turn must 
form the N-terminal sequence, 
Ser.Tyr.(Ser, Met, Glu, His).Phe. 
Arg, in the structure of a-melano- 
cyte-stimulating hormone. By 
means of the modified phenyliso- 
thiocyanate method”, the phenyl- 
thiohydantoin derivatives of serine, methionine and 
glutamic acid were successively released from C,, 
thereby establishing tae N-terminal sequence in 
a-melanocyte-stimulating hormone R-Ser.Tyr.Ser.Met. 
Glu.His.Phe.Arg. 

By the prolonged action of chymotrypsin, C; gave 
equimolar amounts of C, and C,;. Like T,, both C; 
and ©, were found to be unusually basic as judged 
by their mobilities during ionophoresis at pH 6-5. 
It could be inferred that the COOH group of the 
C-terminal residue in all three peptides is not free, 
andJthis idea received additional support when it was 
found that (as in «-melanocyte-stimulating hormone) 
the three peptide fragments T,, C; and C, were not 
susceptible to the action of carboxypeptidase. 
Clearly T,, C,; and C, form the C-terminal sequence, 
Arg.Try.(Gly, Lys, Pro, Val), in «-melanocyte- 
stimulating hormone. The structure of C, was 
determined by partial acid hydrolysis (12 N hydro- 
ehloric acid, 5 days, 37°). In this way the peptide 
fragments Gly.Lys, Gly.Lys.Pro, Lys.Pro, and Pro. 
Val were identified ; one mole of ammonia was also 
obtained. This established the sequence in C, to be 
Gly.Lys.Pro.Val.NH,. 

The complete amino-acid sequence of «-melano- 
teats hormone is therefore established as 
ollows : 


Fig. 1. 


C, C, 
+ 
T, | Tr 


The «-melanocyte-stimulating hormone is shown to 
be an N-substituted tridecapeptide amide, and its 
amino-acid sequence is identical with the N-terminal 
tridecapeptide sequence of the corticotropins*.’.. How- 
ever, the amino group of the N-terminal serine of the 
hormone is substituted by an as yet unidentified 
group, while the C-terminal residue, valine, occurs as 
the amide. 

The structures of the two melanocyte-stimulating 
hormones (« and §), together with the related 
N-terminal tridecapeptide sequence of corticotropin, 
are illustrated in Fig. 1. As shown, the heptapeptide 
Met.Glu.His.Phe.Arg.Try.Gly occurs in all three 
molecules. If in $-melanocyte-stimulating hormone 
the lysine in position 6 were inte with the 
serine in position 14, then the sequence of identity 
would extend to eleven amino-acids. 

The N-terminal positions in the three molecules 
are, however, significantly different. Thus, although 
the sequence Ser.Tyr.Ser is N-terminal in both 
corticotropin and the «-melanocyte-stimulating hor- 
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Amino-acid sequences of a- and §-melanocyte stimulating hormones and cortico- 


tropin from pig pituitary 


mone, the amino- (and possibly also the adjacent 
hydroxyl) group of the terminal serine is blocked in 
the latter. In {$-melanocyte-stimulating hormone, 
where this particular sequence does not occur, it must 
be assumed that the unrelated Asp.Glu.Gly.Pro 
structure fulfils the same function as the N-sub- 
stituted serine moiety in a-melanocyte-stimulating 
hormone. It is clear that a free N-terminal serine 
is not an essential constituent of a highly active 
melanocyte-stimulating peptide ; moreover, cortico- 
tropin, which does contain a free terminal serine, 
has relatively low activity (1 per cent®*) as a 
melanocyte stimulator. This pet ok that the free 
N-terminal serine, which has been shown?* to be 
essential for adrenocorticotropic hormone activity, is 
at the same time responsible for the 
melanocyte-stimulating activity of corticotropin. 

It is therefore highly significant that, when the 
terminal serine in corticotropin is modified, as in the 
periodate-treated hormone’, or removed, as in the 
alkali-treated hormone’, the loss of adrenocortico- 
tropic hormone activity which occurs is in both cases 
accompanied by a significant increase in melanocyte- 
stimulating activity (ref. 6, and unpublished work 
by Dixon, H. B. F., and Lerner, A. B.). These results 
show that corticotropin can be changed into a pre- 
dominantly melanocyte-stimulating substance and 
suggest that the terminal serine residue plays an 
important part in determining which of the two 
biological properties shall predominate. Neverthe- 
less it seems probable that the essential minimum 
structural requirements for melanocyte-stimulating 
activity are to be found in the common sequence, 
since the positions 
adjacent to it (that is, 6 and 14 in $-melanocyte- 
stimulating hormone, 3 and 11 in «-melanocyte- 
stimulating hormone) can be occupied by either lysine 
or serine without effect on the vielogical potencies of 
the two substances. 


1(a) Lerner, A. B., and Lee, T. H., J. Amer. Chem. Soc 77, 1066 
(1955). "(b) Lee, T. H., and Lerner, A. B., J. Biol. Chem., 291 
943 (1956). 

‘oO Porath, J., Roos, P., Landgrebe, F. , and Mitchell, G. M., 


16. (i050). 

Benfey, J., and Purvis, J. L., J. Amer. Chem. Soe., 77, 5167 

« Geschwind, I. I., Li, C. H., and Barnafi, L., J. Amer. Chem. Soc., 
78, 4494 (1956) ; 39, 620 (1957). 

* Harris, J. I., and Roos, P., Nature, 178, 90 (1956). 

* Bell, P. H., J. Amer. Chem. Soc., 76, 5565 (1954); 78, 5051 (1956). 

nd Landmann, Ww. A., J. Amer. Chem. Soe., 77, 1711 


(1954). Li, C. H., Geschwi 
., and Dixon, J. 8., Nature, 176, 687 (1955). 


* Dixon, H. B. F., Biochim. ‘Biophys. Acta, 19, 392 (1956). 

* Sanger, F., Biochem. J., 39, 507 (1945). 

10 Fraenkel-Conrat, H., J. Amer. Chem. Soc., 76, 3606 (1954). Fraenkel 
Conrat, H., and Harris, J. 1.,J. Amer. Chem. Soc.,76, 6058 (1954). 

11 Edman, P., Acta Chem. Scand., 4, 283 (1950). 

42 Harris, J. 1 ;, on Peptide Chemistry, Chem. Soc. (London) 
Spec. Pub., 2, 71 (1955). 

13 Dixon, H. B. F., Biochem. J., 62, 25P (1956). 
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ION COMPRESSION AND THE COLOUR OF RUBY 


By Dr. L. E. ORGEL 
Department of Theoretical Chemistry, University of Cambridge 


HE spectra of many transition-metal compounds 

have been interpreted successfully by means of 
crystal-field (ligand-field) theory. The hydrates have 
received more attention than any other class of 
compound, and the band assignments for their spectra 
are fairly complete’. If the spectra of transition- 
metal ions dissolved in glasses or in other oxide 
materials* are compared with those of the hydrated 
ions, the correspondence between them is found to 
be very close, provided that the metal ion is octa- 
hedrally co-ordinated in the host lattice. For trivalent 
ions in glasses the only observed differences are small 
shifts of the absorption bands to longer wave- 
lengths, corresponding to a decrease of 5-15 per cent 
in A, the fundamental crystal-field splitting of the 
d-orbitals. In the case of the chromium ion (Cr*+), 
the hydrate has band maxima at 17,400 cm.-' and 
24,700 cm.-', corresponding to the — and 
*Asg + Tig transitions, respectively’. In glasses 
these maxima are displaced to 15,400 em.-! and 
22,200 em.-'. The green colour a hydrated chromic 
salts, chromic oxide and chromic ion in most 
oxide lattices is due to these two bands, par- 
ticularly to the one with its maximum near 
16,000 cm.-'. 

The optical properties of the ruby, which consists 
of a small quantity of Cr,O, dissolved in an Al,O, 
matrix, have been regarded as anomalous. One 
would expect that solutions of chromium ions in the 
corundum lattice of Al,O, would be green, and in 
fact solutions containing a large quantity of Cr,O, 
dissolved in a-Al,O, or any quantity of Cr,O, dis- 
solved in 8-Al,O; are green in colour. But rubies are 
red. Furthermore, red solutions of Cr,O,; become 
green on heating but revert to their original colour 
on cooling*. Explanations of these facts based on 
the presence of an oxidation state of chromium other 
than three have been excluded by magnetic and 
other studies. The suggestion that the change from 
red to green observed as the concentration of Cr,O, 
is increased is cormected with the antiferromagnetic 
exchange coupling which undoubtedly occurs in 
Cr,0, is excluded by the reversion of green solutions 
to red on cooling. 

The simplest remaining possibilities are that the 
chromium ions are not octahedrally co-ordinated or 
that although they are octahedrally co-ordinated 
they are subjected to an anomalously large crystal 
field. We shall show that an interpretation based on 
the second of these hypotheses can be justified by 
intuitive arguments and is consistent with all the 
available experimental evidence. The first hypothesis 
is without any support, since the corundum structure 
which involves octahedral co-ordination of the 
metal ions is adopted both by a-Al,O, and by 
Cr,O 

The red colour of ruby is due to an absorption 
band the maximum‘ of which is at about 19,000 cm.-'. 
Thus, according to our interpretation, the crystal- 
field parameter A in ruby has increased by 20 per 
cent relative to that in other oxide materials. In the 


electrostatic theory, A is proportional to R-> where 
Rf is the metal-anion distance, so that a reduction of 
20 per cent in A corresponds to a reduction of the 
metal-oxygen distance by 4 per cent. Taking the 
radius of the chromium ion as 0-65 A. and that of 
the oxygen ion as 1-40 A., we find a normal Cr-O 
distance of 2-05 A., so that a shortening of the Cr-O 
distance by 0-08 A. would be sufficient to account 
for the observed difference in colour. While we do 
not believe that the crystal-field theory can give 
accurate absolute values for A in terms of molecular 
dimensions, we nevertheless believe the above 
estimate to be of the right order of magnitude. 

The radius of the aluminium ion (Al*+) is 0-50 A., 
that is, substantially smaller than the radius of the 
chromium ion (Crs*). It therefore seems certain 
that if aluminium ions were replaced by chromium 
ions in a solid lattice without changing the positions 
of the neighbouring anions an enormous repulsion 
energy would result. In practice, this would be 
decreased by the relaxation of the host lattice. The 
final position of the anions, however, would not 
correspond to the normal ionic radius of the impurity 
ion but to some intermediate radius between that of 
the host and the impurity. The above very rough 
calculation suggests that in ruby this radius is about 
0-57 A., which by chance is just the mean of the 
ionic radii of aluminium and chromium. 

Thilo and co-workers* have shown that at room 
temperature Al,O,—Cr,0, solutions containing up to 
8 atom-per cent Cr,O, are red in colour, but that 
solutions containing a greater amount become*pro- 
gressively more green. They also showed that there 
is little change in the lattice parameters of Al,O, 
until 8 atom-per cent of Cr,0, has been added and 
that then the lattice parameters increase linearly 
until those for pure Cr,O,; are reached. This strongly 
supports our interpretation in terms of ‘compression’ 
of the chromium ion. 

It was also noted that the temperature at which 
the transition from red to green occurred decreased 
with the concentration of chromium ions. This, 
presumably, is because the relaxation of the lattice 
takes place more easily when a larger amount of 
chromium ions is present. 

It has been reported* that certain Cr*+—Al*+ 
spinels are also red when the chromium ion concen- 
tration is sufficiently low, but green otherwise. The 
same mechanism is presumably at work in these 
cases as in ruby. It seems possible that the colour 
of chromium ions in oxide matrices may provide a 
general method for determining tiie ‘pressure’ to 
which the ion is subjected. Certainly a red colour 
is obtained in the ‘hard’ corundum and spinel lattices 
and a green one in the ‘softer’ glasses. 
K., iy Conference in Chemistry, 

(1956). Orgel, Phys., 23, 1004 (1958). 
* Weyl, Glasses”, of Glass Technology Mono- 
+ Thilo, E., Jander, J., Seeman, H., and Sauer, R., Naturwissenschaften, 
37, 399 (1950). 
* Henning, F., and Heuse, W., Z. Physik., 20, 132 (1923). 
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Formation of Erythrose-4-phosphate and 
Acetyl Phosphate by a Phosphorolytic 
Cleavage of Fructose-6-phosphate 


SyNTHESIS of cellulose from glucose by washed 
cells of Acetobacter xylinum is not inhibited by iodo- 
acetate’. It would therefore appear that the energy 
required for the formation of cellulose from glucose 
in A. xylinum may be generated via a pathway 
which does not involve the iodoacetate-sensitive 
glyceraldehyde-3-phosphate dehydrogenase of this 
organism. In an attempt to find such an energy- 
yielding reaction, crude extracts of a ‘celluloseless’ 
mutant* of A. xylinum were employed. Although 
the enzyme-catalysed reaction described below was 
also demonstrable in the wild type A. zylinum, the 
mutant was used because of its relatively abundant 
growth in shake cultures. 

The micro-organisms were grown at 30° with 
continuous shaking for 20-24 hr. The cells were 
harvested by centrifugation and washed several 
times with distilled water. Extracts were prepared 
in 0-05 M histidine buffer pH 6-5 containing 0-5 per 
cent potassium’ chloride with the aid of a Nossal 
shaker*. On incubating a crude extract thus obtained 
with glucose-6-phosphate and inorganic orthophos- 
phate in the presence of iodoacetate, an uptake of 
inorganic orthophosphate was observed. The results 
presented in Table 1 indicated that inorganic ortho- 
phosphate was converted to an acid-labile acyl 
phosphate which could be linked to a hexose phos- 
phorylation systerh consisting of adenosine-5-phos- 
phate, mannose and hexokinase. To study the 
reaction responsible for the uptake of inorganic 
phosphate more extensively, the enzyme system was 
purified about 15-fold. Incubation of fructose-6- 
phosphate and inorganic orthophosphate with the 
purified protein fraction resulted in the formation 
of acetyl phosphate and erythrose-4-phosphate 
simultaneously with the uptake of inorganic ortho- 
phosphate. 


Table 1. UpTake OF INORGANIC PHOSPHATE BY AN EXTRACT OF 
A. mm MUTANT IN THE PRESENCE OF GLUCOSE-6-PHOSPHATE. 
The complete system contained in a final volume of 1-2 ml. the follow- 
ng reagents: 7-5 umoles of ‘aon phosphate ; 15 wmoles of sodium 
fluoride ; 7 wmoles glucose-6-phosphate ; 3 wmoles of iodoacetate ; 
5 wmoles magnesium chloride; 40 »moles histidine buffer, pH 5-9; 
bacterial extract (3-5 mgm. protein); and a hexose phosphorylation 
system consisting of 10 wmoles of mannose ; 2-5 wmoles of adenosine- 
5-phosphate ; 0-25 umole of adenosine triphosphate; and 46 units 
of hexokinase (ref. 6). The mixture was incubated for 30 min. at 30° 


A Pil* | A Pillt acid 
(zmoles) | (umoles) (umoles) 


Complete system —30 10 
Glucose-6-phosphate omitted 00 
Hexose phosphorylation sys- 
tem omitted 0-0 —2-1 2-8 
Glucose-6-phosphate and 4 
hexose phosphorylation 
system omitted 0-0 0-4 0-4 


* Pi I determined in presence of 0:5 N sulphuric acid according to 
Fiske and Subbarow (ref. 7 


Pi II determined at pH 4-0, according to Lowry and Lopez (ref. 8). 


Hydroxylamine was added at the end of the incubation period 
Thar acid formation determined according to Lipmann and 
le (ref. 9). 
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Table 2. FORMATION OF ACETYL PHOSPHATE AND ERYTHROSE-4- 
PHOSPHATE FROM FRUCTOSE-6-PHOSPHATE AND INORGANIC PHOSPHATE. 
The complete system contained in a final volume of 0-8 ml. the follow- 
ing reagents: 8 umoles of fructose-6-phosphate ; 8 umoles of inorganic 
phosphate ; 56 moles of histidine buffer, pH 5-5; and 0-36 mgm. 
protein of purified enzyme preparation. The mixtures were incubated 
for 40 min. at 30°, excep’, fur the zero time control. 
Fructose-6-phosphate was by measuring triphospho- 
pyridine nucleotide reduction with phosph oist and glucose- 
6-phosphate dehydrogenase. Inorganic phosphate was measured 
according to Lowry and Lopez (ref. 8). Measurement of acetate was 
carried out according to Rose and Ochoa (ref. 10) after hydrolysis of 
the acetyl phosphate, and determination of the hydroxamic acid 
was carried out according to Lipmann and Tuttle (ref. 9). Erythrose-4- 
phosphate was assayed enzymatically (ref. 11) (figures in column I) 
and by a colorimetric method for tetroses according to Dische 
(personal communication) (figures in column It) 


A Fruc- Acetyl phosphate -4- 
tose-6- as hy- 
phos- A Pi as  droxamic 
hate acetate acid* 


I II 
System (umoles) | (umoles) (“moles) | (uzmoles) (zmoles) 


Complete} —3-7 —33 3-5 32 26 


Minus Pi ae 0-2 0-4 0-4 0-2 0-2 
Complete,} 
Otime —0-1 o2 00 0-0 0-1 0-0 


* The hydroxamic acid was identified as acethydroxamic acid by 
following the method of Stadt and Barker 
(ref. 


Studies on the stoichiometry of the reaction, as 
shown in an experiment in Table 2, suggest that the 
following reaction is catalysed by the enzyme 
preparation : 


Fructose-6-phosphate + inorganic phosphate > 
acetyl phosphate + erythrose-4-phosphate 


With xylulose-5-phosphate and inorganic ortho- 
phosphate as substrates, glyceraldehyde-3-phosphate 
and acetyl phosphate (measured as hydroxamic acid) 
were formed in almost equivalent amounts. An 
enzyme which catalyses such a cleavage of xylulose- 
5-phosphate but does not react with fructose-6- 
phosphate has recently been obtained from Lacto- 
bacillus pentosus grown on pentose*. With fructose-6- 
phosphate as substrate, the purified enzyme prepara- 
tion from A. zylinum has a specific activity of 
32 umoles hydroxamic acid formed/mgm. protein/hr. 
at 30°. No activity, or less than 10 per cent of that 
with fructose-6-phosphate, was detected with the 
following compounds tested as substrates: fructose, 
fructose diphosphate, sedoheptulose-7-phosphate, hy- 
droxypyruvate, pyruvate, dihydroxyacetone phos- 
phate, glucose-6-phosphate, ribose-5-phosphate and 
erythrose-4-phosphate. The enzyme activity was 
markedly diminished by dialysis at an alkaline pH 
and partially restored by the addition of magnesium 
ions and thiamine pyrophosphate. 

Although formation of acetate from hexose via 
triose phosphate formed in the pentose phosphate 
cycle can be accomplished by A. zylinum', the direct 
formation of acetyl phosphate from fructose-6- 
phosphate described in this communication might be 
visualized as a ‘short-circuit’ pathway to the two- 
carbon level. The substrate-level phosphorylation 
inherent in this reaction may serve to generate 
adenosine triphosphate with the aid of acetokinase 
which has been shown to be present in crude extracts 
of the cells. As shown in the following equations, 
one molecule of fructose-6-phosphate may yield three 
molecules of acetyl phosphate by the action of the 
phosphorolytic cleavage enzyme in conjunction with 
enzymes of the pentose phosphate cycle : 
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Fructose-6-P + acetyl-P + 

Erythrose-4-P + fructose-6-P — sedoheptulose-7-P + glyceraldehyde- 
3-P — ribose-5-P + xylulose-5-P 

Ribose-5-P — xylulose-5-P 

2 Xylulose-5-P + 2 2 acetyl-P + 

2 Glyceraldehyde-3-P — fructose-1 : 6-di-P — fructose-6-P + Pi 


Sum: Fructose-6-P + 2 Pi— 3 acetyl-P 
3 Acetyl-P + 3 adenosine diphosphate — 3 adenosine tri- 
phosphate + 3 acetate 


Thus, with the aid of acetokinase, three molecules 
of adenosine triphosphate would be formed, represent- 
ing a net formation of two molecules of adenosine 
triphosphate from two of adenosine diphosphate per 
mole of glucose, an efficiency comparable to that of 
glycolysis. The acetyl phosphate may alternatively 
be metabolized via the citrie acid cycle’. 

This work was supported by a grant (RG 4290) from 
the National Institutes of Health, U.S. Public Health 
Service, Bethesda, Md. 

M. 
E. RacKER 

Division of Nutrition and Physiology, 

The Public Health Research Institute 
of the City of New York, Inc., 

New York 9, N.Y. 
April 11. 

2 Schramm, M., Gromet, Z., and Hestrin, S., Biochem. J. (in the press). 

* Schramm, M., and Hestrin, S., J. Gen. Microbiol., 11, 123 (1954). 

* Nossal, P. M., Aust. J. Exp. Biol. Med., 31, 583 (1953). 

* Heath, E. C., Hurwitz, J., and Horecker, B. L., J. Amer. Chem. 
Soe. 78, 5449 (1956). Horecker, B. L., Heath, E. C., Hurwitz, J., 
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* Berger, L., Slein, M. W., Colowick, S. P., and Cori, C. F., J. Gen. 
Physiol., 29, 379 (1946). 
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J. Biol. Chem., 211, 73 (1954). 

* conta A., Kornberg, H. L., and Racker, E., Fed. Proc., 14, 285 
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The Free Energy of Hydrolysis of Adenosine 
Triphosphoric Acid 


Durie the past decade, the value of the energy 
of adenosine triphosphate breakdown has several 
times been subject to revision. The more precise, 
though indirect, calculations' resulted in lower values 
(7-9 keal.jmol.) than the earlier results (11-13 
keal./mol.). 

We have tried to determine the free energy of 
hydrolysis of aden ine triphosphate by establishing 
the equilibrium constant of the hexokinase reaction, 
using as a tracer the radioactive isotope of phosphorus : 


Glucose-6-phosphate* + ADP = glucose + ATP* 


The reaction mixture consisted of adenosine 
diphosphate, glucose-6-phosphate, labelled with radio- 
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active phosphorus (specific activity 150-460 counts/ 
min./ugm.), magnesium ions, yeast hexokinase and 
glycine buffer (pH 7-25). 

Hexokinase prepared according to the Meyerhof 
procedure contained no admixture of phospho- 
glucomutase or myokinase. The adenosine di- 
phosphate was free of any apparent traces of the 
triphosphate. The mixture was incubated in a water- 
bath at 37°C. for 3-6 hr. After inactivation of the 
enzyme by trichloracetic acid, the triphosphate 
synthesized was determined by its radioactivity. 
A strictly measured amount of non-radioactive 
adenosine triphosphate was added to the mixture 
as a carrier. The usual procedures were employed 
for the isolation of adenosine triphosphate and for 
purifying it of any trace of radioactive glucose-6- 
phosphate. As a criterion of the purity of the 
adenosine triphosphate, control experiments were 
performed in exactly the same conditions, but with 
hexokinase previously inactivated by boiling. 

The amount of radioactive adenosine triphosphate 
was calculated from the quantity of triphosphate 
added as carrier and the specific activity of the portion 
of it isolated. The concentration of the glucose in equil- 
ibrium was considered to be equal to the concentra- 
tion of adenosine triphosphate. The equilibrium 
constant of the hexokinase reaction (K) and the 
change of the free energy were calculated by the 


equation : 


- _ [glucose-6-phosphate] [ADP] | 
[glucose) [ATP] 


The hydrolytic breakdown of adenosine triphos- 
phate can be represented as the sum of the hexo- 
kinase reaction and the hydrolysis of glucose-6- 
phosphate : 


glucose + ATP =glucose-6-phosphate +ADP ; AF®, (1) 


glucose-6-phosphate + H,O = glucose + phosphate ; 

(1+2) ATP + H,O = ADP + phosphate; AF®,,,’ 

AF*, (2) 

Then the energy of hydrolysis of adenosine tri- 

phosphate can be determined as the sum of AF®, 
and AF®,: 


AF*®, + AF*,, where AF*, is 2-45 keal. 


= —RTInK 


per mol. (ref. 2). 

The results of experiments are given in Table 1. 

The mean value of the free-energy change of the 
hexokinase reaction, according to the results in 
Table 1, is — 3-2 keal. per mole, and the mean free 
energy of hydrolysis of adenosine triphosphate is 
— 5-6 kcal. per mole. There are reasons for con- 
sidering the lower values of the equilibrium constant 
of hexokinase reaction as the most reliable. 


Table 1. ConsTaNnT OF HEXOKINASE REACTION AND A F*® VALUES 
Specific activity Amount of | Equilibrium 
Exp. ADP Glucose-6- of glucose-6- Duration of | Amount of | synthesized | constant of | hexokinase | A F*of ATP 
No. (m.moles) phosphate phosphate incubation | ATP carrier ATP hexokinase reaction hydrolysis 
(m.moles) | (counts/min./ugm.) hr.) (mgm.) (m.moles) | reaction (K) | (kcal./mole) | (kcal./mole) 
1 0-126 0-185 238 5-5 16-45 0-0040 1-380 —4-4 —6°85 
2 0-124 0-193 147 3-0 16-63 0 -0080 0-335 -3°5 —5-95 
3 0-135 0-132 305 5-5 12°71 0 -0087 0-204 —3-2 —5-65 
4 0-124 0-193 147 5-0 16-63 0-0107 0-180 —3-2 —5-65 
5 0-138 0-145 248 3-0 19-50 0-0120 0-116 —2-9 —5-35 
6 0-118 0-193 461 25 11-80 0-0130 0-112 —5-°35 
7 0-109 0-142 268 6-0 14°31 0-0135 0-073 —2+6 —5-05 
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The order of values obtained is in accordance with 
the new results* for the heat of hydrolysis of adenosine 
triphosphate, which is given as — 4-7 kcal. per mole, 
instead of the previously accepted value of — 12 kcal. 
per mole, It is nearly equal to the heat of hydrolysis 
of pyrophosphate and trimetaphosphate (— 5-8 and 
— 6-2 kcal. per mole of phosphate anhydride bond). 

Under physiological conditions, the phosphate 
bond-energy of adenosine triphosphate will change, 
depending on concentrations of adenosine tri- and 
di-phc»hate and inorganic phosphate, and will be 
considerably higher. ‘Thus, if we accept the con- 
centration of phosphoric acid as 0-01 _M (which is 
usually the case in tissues) and that of adenosine 
triphosphate as the same as that of the diphosphate, 
it would be — 8-4 kcal. 

Hence, in spite of the lower free-energy of adenosine 
triphosphate hydrolysis under standard conditions, 
this compound does not lose its biological significance 
as @ universal accumulator of chemical energy. 


G. E. VLADIMIROV 
V. G. VLASsSOVA 
A. Y. Koworimova 
8. N. Lyziova 
N. 8S. PANTELEYEVA 
March 4 


M., Biokhimya, 18, 490 
“Phosphorus Metal robe, 


*Guinodman, L. M., Biokhimya, 19, 666 (1954). 
* Podolsky, R. Y., and Morales, M. F., J. Biol. Chem., 218, 945 (1956). 


Blood Anticoagulant Activity of 
Ovular Mucins of Amphibians 

THE mucin constituting the gelatinous layer which 
envelops the eggs of Bufo bufo, if digested with papain 
and then sulphated, shows a marked anticoagulant 
activity on the fibrinogen and the whole blood 
plasma'. A similar anticoagulant activity has now 
been shown by the ovular mucins of other species 
of amphibians, sulphated without any previous 
proteolysis. 

The ovular mucins of Discoglossus pictus, axolotl 
and Bufo bufo, removed from the eggs either by hand 
or by treatment with sodium thioglycolate*, were 
lyophilized, desiccated in vacuo over phosphorus 
pentoxide, and sulphated with chlorosulphonic acid 
(0-7 ml. per gm. of dry substance) for 12 hr. at 
— 16°C. The sulphated derivatives were neutralized, 
dialysed and filtered; no further purification was 
attempted. 

The anticoagulant activity has been determined by 
the prolongation of the coagulation times of fibrinogen 
added to thrombin, and of oxalated bovine plasma 
after recalcification. The determinations were carried 
out as follows. 

(1) Fibrinogen. 0-1 ml. of sulphated mucin solution 
was mixed with 0-5 ml. of a 0-5 per cent solution of 
fibrinogen (Bovine Plasma Fraction I, Armour Co.) 
in saline, and 0-1 ml. of a 0-1 per cent solution of 
Trombasi Roussel (a powder extracted from the 
blood plasma, and containing thrombin) was added. 
The coagulation times at 37° C. were determined, as 
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_ Table 1 
Coagulation times 
Concentration 
(vgm./mi.) Fibrinogen Plasma 
Controls 4 min. 34 sec. 7 min. 10 sec. 
Heparin 1 6 min. 18 sec. | 10 min. 35 sec. 
Discoglossus 2-5 6 min. 20 sec. 

60 = 10 min. | 28 sec. 

Axolotl 9 6 min. 10 sec. — 
10 min. 36 sec. 

25 _ 10 min. 22 sec. 


well as those of the controls (0-1 ml. of distilled water 
instead of the mucin) and those given in the presence 
of a 0-0001 per cent solution of standard heparin 
(100 units per mgm.). 

(2) Whole plasma. 0-5 ml. of oxalated bovine plasma 
(9 parts of blood and 1 part of 0-1 M neutral pot- 
assium oxalate) was recalcified with 0-1 ml. of 2 per 
cent calcium chloride, and mixed with 0-i ml. of 
sulphated mucin solution, or distilled water, or 
0-0001 per cent standard heparin solution. The 

ion times were determined at room tempera- 
ture (about 18° C.). : 

The results are summarized in Table 1, which only 
gives the results for concentrations of mucins feces 
approximately the same anticoagulant activity as 
0-0001 per cent heparin, that is, prolonging the 
coagulation time of fibrinogen by about 40 per cent, 
and that of plasma by about 50 per cent. The results 
in Table 1 are the averages of sixteen determinations 
for fibrinogen, and of nine for the plasma. 

From these results, the anticoagulant activities of 
the sulphated mucins could be expressed in heparin 
units as in Table 2. 


Table 2. ANTICOAGULANT ACTIVITY IN HEPARIN UNITS 


Mucin | Fibrinogen Plasma 
40 15 
Bufo bufo - 40 4 


The anticoagulant activity induced by sulphation 
is probably due to the sulphamic groups arising in 
the esterification with sulphuric acid of the hexos- 
amines present in the mucin substance?. The much 
lower activity for the whole plasma than that for 
fibrinogen, in respect to the heparin, may depend 
on the inability of the sulphated mucins to combine 
with the plasma fractions which activate heparin. 

A. MINGANTI 
G. BELLI 
Zoological Institute, 
University of Palermo. 


* Minganti, A., and Azzolina, G., Ric. Scient., 26, 3674 (1956). 
* Minganti, A., Hap. Cell Research, Supp. 3, 248 (1955). 


Antigenicity of Antibodies of the Same 
Species 

In previous papers’ rare human sera were described 
which possess the ability to agglutinate human red 
cells sensitized with incomplete isoantibodies. The. 
possible application of such sera in blood group 
laboratories was stressed. Based on the absorption 
experiments, the opinion was expressed that the 
agglutinating factor contained in these sera is an 
‘anti-antibody’, which reacts with human immune 
globulins denatured in serological reaction. 
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ABSORPTION OF PRODUCED ON 
SOSTIMULATIO: 


Titres + the two kinds see teat against sensitized sheep 
red-cells, 1 : 256. 


Table 1. 


Agglutination titre* of the 
sensitized sheep red-cells by 
the ‘anti-antibodies’ stimu- 
Serum absorbed by lated by 
Proteus Escherichia 
antibody antibody 
Unchanged 256 256 
Proteus 
bacilli Agglutinated by 
rabbit Proteus 8 256 
antibody 
Unchanged 256 256 
Escherichi 
bacilli utinated by 
rabbit Escherichia 256 1 
antibody 
Unchanged 256 256 
Sheep red cell 
stromata Sensitized by 
rabbit anti-sheep -2 16 
hemolysin 
| 
* The a ge titre given is the reciprocal of the last serum 
dilution which gave a marked agglutination. 


To obtain further evidence for this hypothesis it 
had to be shown that the immune globulins of the 
individual’s own species become antigenic after 
denaturation in serological reaction. This proof was 
obtained in animal experiments. 

Isostimulation. Rabbits were injected intraven- 
ously with Escherichia and Proteus bacilli agglutinated 
by @ corresponding rabbit immune serum. Ten to 
twelve intravenous injections were performed at 
weekly intervals. The sera of all animals stimulated 
in such a way agglutinated sheep cells sensitized with 
rabbit anti-sheep hemolysin. The most potent serum 
reacted up to the dilution of 1 : 512. 

The agglutination of the sensitized sheep cells 
could be eliminated or significantly diminished by 
absorption of the sera with sheep red-cell stromata 
sensitized with rabbit anti-sheep hemolysin. As is 
to be seen from Table 1, Escherichia bacilli aggiutin- 
ated by the Escherichia antibody only eliminate 
‘anti-antibody’ obtained by stimulation performed 
with Escherichia antibody, and do not absorb ‘anti- 
antibody’ obtained by stimulation performed with 
Proteus antibody. Similarly, only the homologous 
and not the heterologous ‘anti-antibody’ was absorbed 
by the Proteus bacilli agglutinated by Proteus 
antibody. 

Autostimulation. Rabbits were injected at weekly 
intervals with leucocytes obtained from a peritoneal 
effusion produced artificially in guinea pigs. During 
one month intravenous, and during four months 
intraperitoneal, injections were given. The immune 
serum, besides reaction with guinea pig leucocytes, 
agglutinated also sheep red-cells sensitized with 
rabbit hemolysin. The titre of this reaction was 
1: 512. 

The experiments on isostimulation have shown that 
immune globulins of an individual’s own species 
become antigenic when they are denatured in sero- 

logical reaction. The ‘anti-antibody’ produced in 
this way can be easily detected by the agglutination 
of red cells sensitized with antibody. It was rather 
surprising to us that ‘anti-antibody’ against Proteus 
antibody and that against Escherichia antibody are 
not cross-absorbed. Perhaps this indicates differences 
in antigenic structure of rabbit antibodies of different 
specificity. The rabbit hemolysin reacting with both 
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‘anti-antibodies’ must possess some antigenic prv- 
perties of both Proteus and Escherichia antibodies. 

Experiments on autostimulation showed that the 
immune globulins of the individual’s own body 
may become antigenic. On the immunization with 
leucocytes, the first antibody to appear was leucocyte 
antibody. Further injections of leucocytes caused 
the in vivo reaction between these cells and the corre. 
sponding antibody. In this reaction the antibody 
was presumably denatured and stimulated the pro- 
duction of an ‘anti-antibody’. 

In connexion with the experiments described, 
the paper by Coombs and Coombs? in which the 
antigenicity of the individual’s own complement was 
shown was of particular interest. 
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F. Mirerom 
S. 


Institute of Medical Microbiology, 
Silesian School of Medicine, 
'Zabrze-Rokitnica, Poland. 

March 14. 


‘Milgrom, F., Dubiski, 8., Wotniczko, G., Nature, 178, 539 
(1956) ; Vor Sanguinis, 1 , 172 (1956). 
* Coombs, A. M., and Coombs, R. R. A., J. Hyg., 51, 509 (1953). 


Rh Antigens and Immunological 
Tolerance 


Tue discovery of the phenomenon of immunological 
tolerance has raised the possibility that the nature 
of a mother’s Rh blood-type may affect the reactivity 
of her children towards Rh antigens'-*. The simplest 
possibility is that the Rh-negative women born of 
Rh-positive (as opposed to Rh-negative) mothers 
should be relatively tolerant of Rh antigens as a 
result of an exposure to those antigens in foetal life ; 
and this tolerance might reveal itself by their being 
less readily immunized against the Rh antigens of 
an RKh-positive foetus, or by their bearing fewer 
children afflicted by hemolytic disease. 

Two independent series of observations’? have 
shown that the Rh type of the mothers of those 
Rh-negative women whose children develop hzmo- 
lytic disease does not depart significantly from 
normal expectation. On the other Laon, the data 
of Owen et al.* suggest that the Rh-negative daughters 
of Rh-positive women may have relative tolerance 
if the presence or absence of antibodies in sera is 
used as the criterion of tolerance. We have recently 
been able to determine the Rh-status of the mothers 
of 173 Rh-negative women who developed Rh anti- 
bodies in their sera and who gave birth to children 
afflicted with hemolytic disease of various degrees 
of severity. Our findings are in Table 1, 
in which the actual distribution of the Rh blood-types 
of the mothers—that is, of the grandmothers of the 
affected children—is compared with normal expecta- 
tion (caleulated from the data given by Booth, Duns- 
ford, Grant and Murray'). The results show a relative 


Table 1. Ru-STaTUS OF MOTHERS OF IMMUNIZED RH-NEGATIVE WOMEN 


Rh+ve Rh—ve Total 
Observed (No.) 91 82 173 
(per cent) 52-6 47-4 100 
Expected (No.) 102 -04 70 96 173 
(per cent) 58-98 41-02 100 


x* = 2-912 for 1 degree of freedom ; p lies between 0-05 and 0-10. 
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Table 2. SEVERITY OF DISEASE IN FIRST AFFECTED CHILD 


Rh group of Severe | Severe} Still- | 

grandmother Mild | recovered | died | born | Total 

Rh+ve_ (No.) 24 35 16 16 91 

(per cent) | 26-4 38-5 17°6 176 100 

Rh—ve_ (No.) 25 27 1l 19 82 

(per cent) | 30°5 32-9 13°3 23-2 100 

Unknown poy 76 82 . 45 38 241 

percent) | 31°5 34-0 18:7 15°8 100 

Total (No.) 125 144 72 73 414 

(per cent) | 30-2 34°8 17°4 17-7 100 


excess of Rh-negative mothers—-a departure in the 
direction which the hypothesis of tolerance suggests, 
but one which falls short of the accepted level of 
significance (0:05 < p < 0-10). 

We next investigated the possibility that tolerance 
might be reflected in the severity of the disease in the 
affected children, which might vary with the Rh 
blood-type of their grandmothers. The severity of 
hemolytic disease in the first affected child was 
classified under four headings: (1) mild disease, 
infant not transfused; (2) severe disease, infant 
transfused and recovered ; (3) severe disease, infant 
transfused but died ; and (4) infant stillborn. The 
results are shown in Table 2, from which it is clear 
that, in our sample, the severity of the disease in the 
affected children was not correlated with the Rh 
blood-group of the grandmother. 

Lastly, we investigated the mean Rh antibody 
titres in women with Rh-positive and Rh-negative 
mothers respectively, and these are shown in Table 3. 
The mean antibody titre of women with Rh-positive 
mothers is actually somewhat higher than the mean 
antibody titre of women with Rh-negative mothers, 
but this may be due to chance. 


Table 3, MEAN TITRES OF IMMUNIZED RH-NEGATIVE WOMEN 


Mean intervalin months | Mean titre of incomplete 
Rh — ae od since last exposure of | anti-D antibody at time 
grandmother mother to Rh (D) anti-! of testing of mother 
gen 
Rh+ve 30-8 | 355 
Rh—ve 25-0 267 


These results support and extend previous investiga- 
tions!? showing that an infant’s likelihood of suffer- 
ing from hemolytic disease is not correlated with 
the Rh blood-type of its maternal grandmother. 
They also suggest, but do not prove, that the chances 
of Rh-negative women being immunized by Rh anti- 
gens are similarly independent of embryonic exposure 
to the antigens. On the other hand, two problems— 
(1) the kind of antibody, and (2) the number of 
pregnancies required to produce immunization in 
Rh-negative women born of Rh-positive or of Rh- 
negative mothers—need further investigation. Owen 
and his colleagues** have given evidence which 
suggests (a) that Rh-negative women who develop 
Rh antibody in a first, second or third pregnancy 
but whose babies do not develop clinically recognized 
hemolytic disease are, in a disproportionate number 
of cases, the daughters of Rh-negative mothers ; and 
(b) that the Rh-negative women who do not develop 
an anti-Rh antibody in their first three Rh-positive 
pregnancies are, more often than chance would 
suggest, the daughters of Rh-positive women. The 
present study does not test the interpretation out- 
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lined under (a) and (6), suggested by Owen and his 
colleagues. 

It is -possible that, in some instances, an Rh- 
negative woman born of an Rh-positive mother may 
have acquired some tolerance to the Rh antigens. 
However, the evidence on the whole is, in our opinion, 
against the establishment of any general tolerance to 
the Rh antigens under the natural conditions of 
human pregnancy. 

H. K. Warp 
R. J. WaLsH 
Koorrzorr 


New South Wales Red Cross 
Blood Transfusion Service, 


Sydney. 
April 29. 
B., I., Grant, J., and Murray, 8., Brit. Med. J., 


* Owen, R. D., Wood, H. R., A.G and Baldwin, 
L.'G., Proc. U.S. Nat 
* Owen, R. D., 


Production of Organ-Specific Antibodies 
following an Induction of Tolerance to 
Antigens of Heterologous Organs 


One of the limiting factors in the study of organ- 
specific antigens is the existence in tissue cells of 


antigenic components that are either common to all | 


organs of the same organism, that is, determined by 
its genetic constitution, or shared with one or a few 
other organs. These constituents are usually more 
strongly antigenic than those which are strictly 
organ-specific’. Ordinary immunological methods of 
producing anti-organ sera by hetero-immunization 
with organ extracts are therefore not sensitive enough 


‘ to. elicit antibody response against the minor, but 


strictly organ-specific, antigens. The recent develop- 
ment of methods for producing immunological toler- 
ance* seems to open up new possibilities of differentiat- 
ing between these two types of antigens. It has been 
shown that the introduction of certain antigens at the 
foetal? or neonatal* stages renders the animals tolerant 
to these antigens. We have attempted to adapt 
these methods of producing acquired tolerance to 
elicit a state of non-responsiveness in rabbits to those 
antigens which one organ of a mouse shares with 
another. It was expected that rabbits in which toler- 
ance had been produced to antigens of organ A, 
when later immunized by extracts of organ B of 
the same genotype, would produce antibodies only 
against B-specific antigens, that is, would not 
respond to the antigens which organ B shares with 
organ A. 

The organ antigens tested were saline extracts of 
heart and brain of C3H mice. Three control rabbits 
were immunized by intravenous injections of brain 
extracts of C3H mice (seven injections, 3 mgm. 
protein each). The antisera were tested for precipi- 
tins by the interfacial ring test. All three control 
rabbits were found to react almost to the same extent 
against heart and brain, giving a titre of 125. 
Attempting to eliminate the antibody response against 
antigens which brain shares with heart, a group of 
five rabbits was injected immediately after birth, 
then every two days for two months, with heart 
extract (1-5 mgm. protein per injection). Thirty 
days after the last inoculation of heart extract, no 
precipitins were found in these rabbits against heart 
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or against brain. The animals were then immunized 
against brain, as in the controls, and the antisera 
were then tested against both organs. The results 
confirmed the expected increase of specific anti-brain 
response. Three rabbits reacted only with brain 
(titre 125), and showed no cross-reaction with heart 
extract. One rabbit reacted similarly with brain, 
but showed also traces of reaction against the hetero- 
logous organ (titre 1). One rabbit did not differ 
from the controls, reacting to the same antigen 
dilution with both heart and brain. 

A similar but reversed set of experiments was 
carried out, aiming at increasing the specific reaction 
against heart antigens. Brain extracts were injected 
into newborn rabbits, starting with 2 mgm. protein 
per injection, and increasing gradually to 4 mgm., ina 
schedule similar to that used in the previous experi- 
ment. When these rabbits were then immunized 
with heart extracts, antisera were obtained which 
reacted specifically with the homologous organ, while 
with brain extracts, only traces of precipitins were 
found. Control anti-sera produced by injections of 
heart extracts into rabbits which had not been pre- 
treated with brain reacted to the same dilution with 
both organs. 

It seems, therefore, that the introduction into 
neonatal rabbits of heart or brain antigens inhibits 
the later development of the capacity to produce 
cross-reacting antibodies. This specific inhibition 
is apparently related to the phenomenon of actively 
acquired tolerance, and it may serve as a tool for 
eliciting specific antibody response against selected 
types of antigenic components within the complexes 
of numerous organ antigens. 

MicHaEL FELDMAN 
Davip YAFFE 


Department of Experimental Biology, 
Weizmann Institute of Science, 
Rehovoth, Israel. 

May 12. 


* Witebsky, E., Rose, N. R., and Shulman, S., Cancer Res., 16, 831 


(1956). 

(1953) ; . Trans., B, 239, 357 (1956). 

* Cinader, B., J. M., Brit. J. Exp. Path., 36, 515 
Proe. Roy. Soc., B, 14, is (i960). Hanan, R. Q., and Oyama 
J. Immunol., 78, 4 


Demonstration of Cortisol in Fish 
Blood 


PREVIOUS investigators: have shown the presence 
of glycogenic activity, presumably of adrenal steroidal 
origin, in the plasma of the salmon (Salmo salar). An 
appreciable part of the activity could be accounted 
for by steroids reacting as 17-hydroxycorticoids by 
the Nelson—Samuels analytical method*. Since this 
technique measures a variety of materials having a 
dihydroxyacetone side-chain on the 17 carbon, the 
specificity of the determination is questionable in 
species of which the pattern of adrenal steroid secretion 
has not been established. Morecver, although cortisol 
(which is measured by the Nelson—Samuels method) 
is the chief steroid in the plasma of some mammals, 
in others the chief steroid, corticosterone, is not 
detectable by this method. This is especially im- 
portant because Hatey found the concentration of 
glycogen-depositing activity to be much higher than 
could be accounted for by the 17-hydroxycortico- 
steroids!. The nature of the steroid responsible for 
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@ large part of the biological activity of salmon 
plasma remains uncertain. An attempt has therefore 
been made to determine the nature of the circulating 
steroids in fish blood by application of paper 
chromatography. 

Heparinized blood was obtained by severing the 
tail of several Connecticut River carp (Cyprinus carpio) 
caught in October after the spawning season. After 
the sex of the fish had been determined, blood from 
male and female fish was pooled separately and 
the plasma separated. (Although attempts were 
made to prevent blood clotting with heparin, some 
coagulation did occur. ‘Plasma’ therefore actually 
refers to a mixture of plasma and serum.) Appro- 
priate amounts of were extracted with 
redistilled chloroform, and the extract applied to a 
line across the centre of a sheet of methanol-washed 
Whatman No. 1 paper. Standard spots of cortisol, 
corticosterone and progesterone were also applied. 
The sheet was then equilibrated in petroleum-ether/ 
methanol/water (50:37-5:12-5) and a chromato- 
gram developed for two hours. At the end of this 
time the paper was removed from the tank and dried. 
The chromatogram was cut off about 5 cm. in the 
direction of the solvent front from the origin and 
examined by ultra-violet light and alkaline fluor- 
escence* for the presence of A‘,3-ketosteroids. In 
this system corticosteroids do not move from the 
origin, but progesterone is easily distinguished. 

The remainder of the paper, containing the origin, 
was placed in another chromatography tank with 
the steroid spots upward, and, after equilibration, 
was rua for four hours in toluene/methanol/water 
(50:35:15). After development of the chromato- 
gram, it was dried and sprayed with blue tetrazolium. 
The strip was examined for the presence of substances 
which absorb ultra-violet light, reduce blue tetra- 
zolium and fluoresce with a characteristic colour in 
alkali. Cortisol and corticosterone can be separated 
in this system. 

No progesterone or corticosterone was found in 
either male or female carp plasma. A considerable 
amount of a substance with the mobility of cortisol 
was detected.. The quantity of cortisol-like material 
present was determined by the method of quantitative 
paper chromatography‘ using cortisol-4-“C as a 
tracer and applying a correction based on isotope 
dilution for losses during chemical manipulations. 
The pooled specimens of carp plasma were found to 
contain 43-8 ugm./100 ml. of cortisol-like material 
in the female and 24-4 ugm./100 ml. in the male. 

The identification of the steroid of carp plasma 
as cortisol is not quite definite; however, the 
following results support this interpretation: the 
steroid has the same mobility as cortisol in the 
toluene/methanol/water system, which suffi- 
ciently sensitive to separate cortisone from cortisol 
without difficulty. Since it fluoresces in alkali, it 
contains a A‘,3-ketone’; since it reduces blue tetra- 
zolium, it has an a-ketol, presumably a 21-ol, 20-one. 
On mixed chromatogram the mobility of the steroid 
from fish plasma was indistinguishable from that of 
authentic cortisol-4-'C. 

Attempts were made to demonstrate steroids in 
the plasma of the black-backed flounder (Pseudo- 
pleuronectes americanus). Unfortunately, the quant- 
ities of plasma available were smaller than in the 
cease of the carp. In pooled plasma from 25 male 
and female flounders, some immature and some 
spawning, approximately 16 ygm./100 

ml. were found; however, since no radioactive 
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correction was applied for losses in processing, this 
figure is a minimum value. 

Thus a steroid, presumably cortisol, has been 
demonstrated in the plasma of a fresh-water fish 
(Cyprinus carpio) and a salt-water fish (Pseudo- 
pleuronectes americanus). 

This study was supported, in part, by funds from 
the Division of Arthritis and Metabolic Diseases, 
National Institutes of Health, United States Public 
Health Service, and a grant from the National 
Science Foundation (NSF G-941). The cortisol-4-4C 
was kindly supplied by the National Institutes of 
Health. 


Pamir K. Bonpy 
G. Vrrersta Upton 
Grace E. Pickrorp 


Department of Medicine, 
and 


Bingham Oceanographic Laboratory, 
Yale University, 
New Haven, Conn. 
March 12. 


1 Hatey, J., Arch. Internat., Physiol., 62, 313 (1954). Fontaine, M., 
end Hater, O.R. Acad. Sci., 239, 319 (1954). 


Nelso and Samuels, L. J. Clin. Endocrinol. Metab., 
12, 

* Bush, I. E., 50, 370 (1952). 

« Bondy, P. K., , Scheuer, J., Tseu, T. K. L., and Upton, 
V., J. Biol. Chem. $04, 47 (1957). 


* Abelion, D., and Bondy, P. K., Arch. Biochem. Biophys.., 57, 208 


Adaptive Formation of Nitrate Reductase in 
Rice Seedlings 


In the course of studies on rice respiration’ we 
observed certain which point to the 
possibility of adaptive enzyme formation in higher 


plants. In order to establish conclusively the ability © 


of a higher plant (rice seedling) to form adaptive 
enzymes, the present experiments were performed 
on the adaptive formation of nitrate reductase in rice 


seedlings. 

Tolbert and Burris (see ref. 2) first observed 
adaptive formation of glycolic dehydrogenase in 
higher plants, but Kolesnikov and Emenova® failed 
to confirm their findings. McElroy and Nason‘ made 
a@ general statement about adaptive formation of 
nitrate reductase in their review, but in the original 
account of Evans and Nason (see ref. 4), the results 
are conclusive only for Neurospora and not for bean 
seedlings. The recent note of App and Meiss* suggests 
adaptive formation of alcohol dehydrogenase in rice, 
and Cheniae and Evans (see ref. 5) do not consider 
nitrate reductase in root nodules as an adaptive 
enzyme. Rice, at its seedling stage, does not reduce 
nitrate* without special treatment; in older rice 
plants nitrate reductase was first reported by Mitsui’. 

Four- to six-day old rice seedlings (var. Yinfang) 
similar to those used in the respiration experiments* 
were employed. Seeds were disinfected with 5 per 
cent formalin solution for 30 min., washed and placed 
in large Petri dishes to germinate on filter paper. 
The basic media used for germination were Sérensen 
phosphate buffer (M/15) at the desired pH values. 
For the control experiments, seeds were left to 
germinate and grow in the buffer alone. For the 
experimental lots, equimolecular mixtures of pot- 
assium and sodium nitrate at different concentrations 
were added to the buffers for the induction of nitrate 
reductase formation in the seedlings. In another 
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control experiment, the nitrate was replaced by 
ammonium sulphate as the nitrogen source in the 
buffer solution. The pH of the solutions ranged 
from 4-5 to 8, and the total nitrate concentrations 
from 1 mM to 96 mM. ‘The Petri dishes with the 
seeds were kept in the dark, at 30°C. At the end of 
four to six days, when the seedlings were taken out 
for enzyme assay, the plants had already attained 
a length of about 5 cm. Equal portions (by weight) 
of the seedlings were washed with sterile water and 
triturated in iced porcelain mortars. The triturated 
tissues were placed in test-tubes with 2 ml. M/15 
phosphate buffer, pH 7, 1 ml. of M/10 potassium 
nitrate, and covered with a layer of toluene. As a 
further precaution, 2,000 units of penicillin and 
10y of streptomycin were added to some reaction 
mixtures. The reaction tubes were incubated at 
30° C. for 1-2 hr., after which they were tested for 
the presence of nitrite by the colorimetric method 
of Snell and Snell; this is the customary method 
for the assay of nitrate reductase, and was used by 
one of us (Wu) in previous work on this enzyme’®. 

For each series of experiments the following tests 
were carried out: (1) control; ground tissues of 
seedlings grown in buffer alone; (2) ammonia con- 
trol; that is, ground tissues of plants grown in 
buffer solutions with ammonium salts as nitrogen 
source ; ; (3) ‘adapted’ Plants ; that is, ground tissues 
of in buffer solutions containing 
nitrates; (4) boiled tissues; the same as (3), but 
the tissues boiled for 15 min. in a water-bath to 
inactivate the enzyme; and (5) blank; only the 
analytical reagents as used in (3). All reaction tubes 
contained the ground tissue, 2 ml. of buffer, 1 ml. of 
M/10 potassium nitrate, and 0-2 ml. toluene, and 
were incubated for 2 hr. at 30°C. The weight of 
tissue in na tube was approximately the same 
(about 0-4 fresh weight). 

In a eepieat experiment, ‘adapted’ rice seedlings, 
germinated for five days at pH 5 in 6 mM nitrate 
ion, gave 0-028 micromole nitrite ion per gm. fresh 
weight of tissue per hr. All other treatments gave 
negative results. 

The fact that nitrate reductase activity is absent 
in tissues from seedlings grown in buffer alone (test 1) 
shows that this enzyme is not present in unadapted 
rice seedlings. It occurred only in seedlings which 
had been kept for five days with nitrate ion (test 3). 
That the reduction of nitrate to nitrite by this 
reaction mixture (test 3) is due to enzyme activity 
was shown by the loss of activity of the same prep- 
aration after boiling (test 4). The fact that the enzyme 
is absent in ammonia-grown plants argues against 
the general role of nitrate as a mere source of nitrogen 
for enzyme activity. However, Morton® pointed out 
the interference of ammonia in the activity of this 
enzyme. Tests (1) and (2) also rule out the possibility 
of any nitrite which might originally be present in 
the seedlings. The possibility of nitrite being present 
in the reagents employed in the test was ruled out 
by the blank (test 5). Repeated tests and rigid 
precautions ruled out the possibility of any microbial 
interference during tests for the enzyme. | 

Hence we believe we have demonstrated the 
adaptive formation of nitrate reductase in rice 
seedlings (var. Yin-fang), which is a clear instance 
of the formation of an adaptive enzyme in higher 
plants induced by substrate. 

Quantitative experiments show that with five-day 
old rice seedlings in (7/15) phosphate buffer, the best 
condition for the adaptive formation of nitrate 
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reductase in these seedlings is 6-12 mM nitrate 
at pH 5. The maximum activity in five-day seedlings 
may reach 0-196 uM nitrite formed per gm. fresh 
weight per hr. with incubation at 30°. Experiments 
with seedlings grown in quartz sand and in the light 
fully confirm these findings and they gave even 
better results. Details of these experiments will be 
published elsewhere. 
PEI-suNG 
Hsrane-xt Wu 
Peking Institute of Plant Physiology, 
Academia Sinica, 
Laboratory of Plant Physiology, 
University, Peking. 
Dec. 15. 


+ Tang, P.S., Tal, Y. L., and Lee, C. K., Scientia Sinica, 5, 509 (1956). 

® Burris, R. H., ““Ann. Rev. Plant Physiol.”, 4, 91 (1953). 

® Kolesnikov, P. A., and Emenova, S. V. , Doklady Acad. Sci. U.S.S.R., 
109, 152 (1956). 

‘ we W. D., and Nason, A., “Ann. Rev. Plant Physiol.”’, 5, 1 


* App, A., and Meiss, A. N., Plant Physiol., 31, Supp. 39 (1956). 

* Malvolta, E., Plant Physiol., 29, 98 (1954). 

? Mitsui, S., “Ino ic Nutrition Fertilization and Soil Amelioration 
for Lowland Rice”, 18 (Yokendo, Ltd., Tokyo, 1955). 


* Wu, H. Y., and Loo, 8. W., Sci. Rec., 8. 111 (1950). 
* Morton, A. G., J. Exp. Bot., 7, 97 (1956). 


The Northern Octocoral, Paragorgia 
arborea (L.), in Sub-antarctic Waters 


SomE very interesting information has come to 
light during examination of the Discovery. collections 
of octocorals concerning the supposed amphi-boreal 
alcyonarian Paragorgia arborea (L.). This species was 
considered an Atlantic boreal species (see Broch') 
until Kinoshita* and Hickson* almost at the same 
time reported its presence on both sides of the 
northernmost Pacific. In the same period, Nutting‘ 
identified a Paragorgia nodosa Kor. and Dan. from 
Hawaiian waters in 423-438 fathoms, where the 
bottom temperature was 41-0° F. (+ 5°C.). A re- 
examination of Nutting’s specimen by me has 
revealed that this species is identical with P. arborea. 
When discussing the, zoogeographical features of this 
species®, I characterized it as strictly boreal, but the 
record by Madsen® of a specimen off the Portuguese 
coast (without biological and hydrographic data) 
raised doubts about this interpretation of its zoo- 
geography. 

It is therefore of very great interest that R.R.S. 
William Scoresby took Paragorgia arborea at some 
stations in sub-antarctic waters. The localities are 
given below : 

Station WS 98. 49° 54’ 15” S., 60° 35’ 30° W., April 18, 1927, 173- 
171 m. 5-3° C. at 165 m.). 

Station WS 99. 49° 42’ 00° S., 59° 14” 3 8 W., April 19, 1927, 251- 
225 m. (temperature 5-94° C. at 220 

Station WS 231. 50° 10’ 00° S., 58° 42’ 00° W., July 4, 1928, 167-159 m. 
(temperature 5-81° C. at 160 m.). 

Station WS. 772. 45° 13’ 00” S., 60° 00’ 00” W., October 30, 1931, 

m. (temperature “30° ¢ G. at 300 m 


309-163 
Station WS 783. 50° 03-5’ S., 60° 08’ W., December 5, 1931, 165- 
157 m. (temperature 4 -89° C. at 155 m.). 


The first three stations are just north of the 
Falkland Isles, and the last two are on the Patagonian 
Shelf, the northernmost (Station 772) being north-east 
of Cape Tres Puntas. All these stations have bottom 
temperatures as in the typical central boreal bottom 
area, and we may say that they stamp the Patagonian 
Shelf including the Falkland Isles as parts of a true 
anti-boreal bottom area. Here Paragorgia arborea 
lives in temperatures between + 4-5° and + 6°C., 
the depths of the localities ranging from 157 to 309 m. 


June 29, 1957 


in agreement with the shallower part ‘of its habita: 
in the north-eastern Atlantic. This may, however, 
merely reflect the difficulties of obtaining materia! 
from deep rugged bottoms where scientific trawling 
is almost impossible. 

The southern records of Paragorgia arborea are of 
especial interest in a discussion concerning bipolarity. 
The species must be looked upon as a ‘bipolar’ species 
so long as we have no intermediate records in low 
latitudes between those and the boreal localities (sev 
Broch’). In this connexion, however, I wish to 
mention Powell’s report? on Discovery Mollusca, anc 
especially his map of the distribution of Fusitriton 
and Aforica (on p. 65). It seems to give a reason- 
able explanation of the dispersal and recent distribu- 
tion in the Pacific, including the Hawaiian locality. 
On the other hand, on our t knowledge a 
continuous distribution from north to south in the 
Atlantic Ocean between the Patagonian (anti-boreal) 
Shelf area and the Atlantic boreal habitat seems 
unlikely. It is possible that its penetration into the 
North Atlantic was achieved by cireumpolar dispersa! 
through the Bering Straits as suggested in an earlier 
paper’. 


University of Oslo. 
May 21. 


1 Kgl. norske Vid. Selsk Skr., 1912 (2) (Trondjem, 1913). 

* J. Coll. Sci. Univ. Tokyo, 32 (1913). 
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* Avh. Norske Vid. .% Oslo, 1, Mat.-Naturv. Ki., 1 (1935). 
* Dan. Ingolf Exp., 5, (13) (1944). 
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A New Growth-promoting Factor for 
Mycobacterium tuberculosis 


THoucH Mycobacterium tuberculosis can be grown 
as a uniform suspension in the liquid medium of 
Dubos and Davis', for biochemical purposes where 
large masses of bacteria are required, the organism 
is, even at present*, grown as surface pellicles on 
Youmans’s media*. The cells are harvested from this 
medium at the end of 2-3 weeks. 

In our attempt to shorten the period of incubation 
of Mycobacterium tuberculosis (H37Ry) grown as sur- 
face culture, we found that the water of tender 
coconuts (‘coconut water’) could considerably reduce 
the number of days required for full growth. The 
addition of the coconut water, even in a dilution of 
1 in 10,000, to the Youmans’s medium facilitated 
earlier growth, and the maximum growth normally 
attained on the Youmans’s medium by about the 
twentieth day was found to have been reached in 
this modified medium by the twelfth day alone. 
There was no growth on coconut water by itself. 
The growth-promoting factor was found to be heat- 
stable. 

Systematic fractionation was undertaken to isolate 
this factor. The coconut water was devoid of poly- 
peptides or proteins, as indicated by ammonium 
sulphate fractionation. The ether extract of coconut 
water was evaporated to dryness, dissolved in a 
small quantity of ethylene glycol and made up to 
the original volume. To the water layer was added 
ethyl alcohol to 75 per cent concentration and the 
precipitated polysaccharides centrifuged off and 
suspended in the original volume of water. The 
supernatant was shaken with three times its volume 
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Table 1. Errgcr oF CocoNUT WATER AND ITS yasemows ON THE 
‘Ss MEDIUM 


GROWTH OF Mycobacterium tuberculosis IN YOUMAN 
Growth on me day 


Fractions 

1. Control (Youmans’s medium) Sl. 
2. Coconut water + Youmans’s 1/100 + 
3. Ether-soluble fraction Sl. 
4. Polysaccharide fraction ne ++ 
5. Amino-acid $l. 
6. + ¥ Sl. 
7. Coconut water ‘alone 


Sl. = slight growth. 
+ = growth covering the entire surface. 
++ = growth covering the entire surface and extending up the sides 


of the tube. 


of chloroform and the water layer passed through 
‘Dowex-50’ resin (200-250 mesh) which had been 
regenerated in the hydrogen cycle. The eluate con- 
taining free sugars was not treated further. The 
amino-acids from the resin were eluted with 0-15 NV 
sodium hydroxide, desalted‘ and made up to the 
original volume. Of the four fractions, namely, lipids, 
polysaccharide, amino-acids and the residue, only the 
polysaccharide fraction showed a growth-promoting 
effect as a supplement to Youmans’s medium. The 
overall effect of the coconut water and its com- 
ponents is indicated in Table 1. 

The active fraction gave a positive Molisch test 
but no biuret test. It gave no colour with iodine and 
the test for pectin was negative. The end sugar was 
not a ketose (negative Seliwanoff reaction) and, on 
acid hydrolysis, glucose and fructose were detected’. 

The effect of this rapid growth, induced by the 
polysaccharides fraction, on the virulence of the 
organism was studied in experimental tuberculosis 
of mice. As judged by the extent of lesions produced 
and survival time, no variation in the virulence of 
the Mycobacteria, as comjiared to those grown on 
Youmans’s medium, was observed. 

It is of interest to make a short comparison between 
this growth-promoting factor for M. tuberculosis with 
the plant growth factors isolated from coconut water 
by Steward and his co-workers*. While the latter 
did not promote the growth of carrot roots to the 
same extent as the original water itself, the poly- 
saccharide fraction stimulated the growth even better 


than the coconut water. Steward et al. found that- 


the addition of casein hydrolysate improved the 
activity of the growth-promoting factor for plant 
tissues, whereas in the case of the polysaccharide 
fraction, the addition of casein hydrolysate did not 
further increase its growth-promoting activity for 
M. tuberculosis. 

Further work on the purification and characteriza- 
tion of the polysaccharide growth factor is in progress. 
We thank Prof. K. V. Giri and Dr. K. P. Menon 


- for their interest in the work and Mr. V. Srinivasan 


for his technical assistance. 
T. RAMAKRISHNAN 


Department of Biochemistry, 
M. Inprra 
M. 
Pharmacology Laboratory, 
Indian Institute of Science, 
Bangalore 3. 
March 9. 


1 Dubos, R. J., and Davis, B. D., J. Exp. Med., 88, 409 (1946). 


. Yourese), A. 8., Millman, I., and Youmans, G. P., J. Bact., 71, 565 


(1956 


e roa: G. P., and Karlson, A. G., Amer. Rev. Tuberc., 55, 529 


* Baliga, B. R., Krishnamurthy, R., and Giri, K. V., 
Inst. Sci., 37, 18 (19 

Giri, K. v., and Nigam, Inst. Sci., 36, 49 

* Steward, F. C., and Caplin, 8. Science 948). 
E. M., and Steward, F. C., J. Amer. C 
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Systemic Effect of Dieldrin on the ‘Body 
Louse’ of Poultry 

P. J. McCoskEr has suggested! that the Mallophaga 
thus stramineus does not take the blood 

of its host. However, Crutchfield and Hixson? found 
that this species normally feeds on blood in addition 
to feathers. It is probable that this diet is common 
to many species belonging to the superfamily 
Amblycera ; also some species seem to feed on the 
host’s fluids only. It would be interesting if these 
experiments could be repeated using one of the 
chicken lice belonging to the genera Goniodes, 
Goniocotes, Lipeurus or Cuclotogaster of the super- 
family Ischnocera, which are believed to feed on 
feather parts only. 


THERESA CLAY 
British Museum (Natural History), 

Cromwell Road, 

London, S.W.7. + 


*McCosker, P. J., Nature, 179, 790 (1957). 
* Crutchfield, C. M., and Hixson, H., Florida Ent., 26, 63 (1943). 


I was glad to have my attention directed to the 
paper by Crutchfield and Hixson’ indicating that 
Eomenacanthus stramineus does normally feed on 
blood in addition to feathers. The authority for my 
statement was Roberts*, who states: ‘This louse is 
considered to feed on scales and skin secretions, but 
since blood can be found in its alimentary canal 
it has been suggested that this may not be entirely 
accidental’. 
With regard to other species of poultry lice, my 
information at the moment is limited to observations 
made while examining the hourly pattern of drop-off 
of the body louse. In this experiment, it was noticed 
that not only EHomenacanthus stramineus but also 
Goniocotes gallinae and Lipeurus caponis fell from 
treated birds in larger numbers than from control 
birds. All three species seemed to have the same 
pattern of mortality. From this, the general con- 
clusion can be drawn that dieldrin had some systemic 
effect on these ites. However, as no attempt 
was made to grade the infestation of these lice either 
before or after treatment, no conclusion can be drawn 
as to how effective the treatment was. 
Further experiments are being designed to get more 
detailed information on the systemic effect of dieldrin 
and aldrin on natural infestations of these two 
parasites and also the head louse, Menopon gallinae. 
P. J. McCosKer 

Department of Animal Husbandry, 

Veterinary School, 
University of Queensland, 
Yeerongpilly, 
Brisbane, Queensland. 
1 Crutchfield, C. M., and Hixson, H., Florida Ent., 26, 63 (1943). 
F. H. 8., “Insects affecting Livestock”, 1st edit. (London, 


* Experimental Transmission of Loa loa from 


Man to Monkey 


THE purpose of this preliminary communication 
is to record the successful experimental transmission 
of Loa loa from man to monkeys (Mandrillus 
leucophaeus). - The results will be published in full 
elsewhere. 

Three young M. leucophaeus were captured in the 

rain-forest near Kumba, British Cameroons. After 
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1358 NATURE 
Lopes with Inrective Forms or L. loa DERIVED FROM ‘WILD’ C. silacea 
A HEAVILY INFECTED HuMAN VOLUNTEER 
Total No. of in- No. of fliesfrom | Length of incubation bation period, No. of adult Loa 
Monkey fective forms of which infective that is, to a) a of worms found at 
Z. loa inoculated forms were obtained | microfilaris in peripheral Blood micro autopsy 
Alice 320 5 5 months Diurnal 106 
Mamfe 250 a 118 
Elliott 600 5 eit » Monkey still alive 


capture they were kept in screened cages for a period 
of six months quarantine, during which time re- 
peated day and night blood films showed no micro- 
filarie. At the end of the quarantine period ‘wild’ 
Chrysops silacea were fed upon a human volunteer 
whose blood contained more than 1,000 microfilarie of 
L. loa per 50 c.mm. After taking their infected 
blood-meal, the flies were kept alive in the laboratory, 
fed only on sugar water, and 9-10 days later those 
which survived were dissected in sterile saline and 
the infective forms of L. loa which had developed in 
them were inoculated subcutaneously by syringe into 
the monkeys. Between five and six months after 
inoculation, diurnally periodic Loa microfilariz ap- 
peared in the peripheral blood of all three monkeys, 
and in two, which were later autopsied, adult Loa 
worms were found, of small somatic size (males 
1-7—3-2 cm. long and 270-330p in diameter ; females 
3-1-5-5 cm. long and 360—-460u in diameter) and 
closely resembling L. loa from man. 

The results are set out in Table 1. 

Although L. loa from man has thus been shown to 
be experimentally transmissible from man to M. 
leucophaeus, there is good evidence that under natural 
conditions in the rain-forest zone of the British 
Cameroons such transference takes place 
rarely. The form of Loa which is commonly found 
in naturally infected M. leucophaeus and in other 
monkey species (Cercopithecus nictitans martini and 
Cc. mona mona) can be distinguished from the human 
parasite, when the latter is fully developed in 
M. leucophaeus, by its large adult somatic size 
{males 2-0-4-5 cm. long and 350-400p in diameter ; 
females 4-6-11-0 cm. long and 560-750u in 
diameter) and by the nocturnal periodicity of its 
microfilarie. 

By inoculating into M. the infective 
forms of Loa carried by ‘wild’ naturally infected 
Chrysops, and by observing afterwards the micro- 
filarial periodicity of the infection which develops, 
it has been possible to determine which species of 
Chrysops are the natural vectors of the human and 
simian parasites. The results indicate that the 
monkey parasite is transmitted among the simian 
population by the crepuscular forest canopy-dwelling 
C. langi and C. centurionis, species which, under 
natural conditions, never bite man. The human 
parasite, on the other hand, is transmitted from man 
to man by C. silacea and C. dimidiata, species the 
habits of which bring them into close association with 
man. 

There is no evidence that the nocturnally periodic 
simian parasite is ever transmitted successfully to 
man under natural conditions, and only very rarely 
is the diurnally periodic human parasite naturally 
transmitted to monkeys, presumably by C. silacea 
or C. dimidiata. 

In the Cameroons rain-forest the human and 
monkey parasites appear to be evolving in different 
host—parasite-vector complexes, with very little 
interchange between them, and the monkey popula- 


tion can be regarded as an academic, but not an 
effective, reservoir for the human parasite L. loa. 
B. O. L. 
Helminthiasis Research Unit, 
West African Council for Medical Research, 
Kumba, British Cameroons. June 10. 


Rhizoctonia of some Vegetables 
n Iraq 


THE only reference to damping-off disease of 
vegetables in Iraq that we have seen is that of 
Al-Adhami', who reports that damping-off of cabbage, 
cauliflower and tomato is caused by Pythium 
de baryanum. 

In this investigation, isolations from damped-off 
seeds and seedlings of five vegetables, namely, 
cabbage, cauliflower, cucumber, vetch and peas, 
according to the methods described by Tolba’, 
revealed the presence of the following fungi: 
Rhizoctonia solani, Pythium intermedium, Fusarium 
sp., Sporotrichum sp., Penicillium spp., Aspergillus 
spp., Mucor spp. and Hormodendrum sp. 

Pathogenicity tests of the various fungi isolated 
were carried out by sowing seeds of the above- 
mentioned plants in soils containing each of the test 
fungi after adjusting their moisture content to 40 or 
60 per cent water-holding capacity. Controls were 
kept in sterile soil at the same moisture-level. The 
containers were incubated at two temperature-levels, 
namely, 5°-25° C. and 9°-37° C., for a period of four 
weeks, during which emergence, post-emergence 
damping-off anc survival counts were made. 

The methods used for soil inoculation, determina- 
tion of the water-holding capacity of the soils and 
standardization of the soil water content were those 
referred to in @ previous paper’. 

The results of this experiment revealed that 
Sporotrichum sp., Penicillium spp., Aspergillus spp., 
Mucor spp. and H. m sp. were completely 
non-pathogenic and may be considered as secondary 
parasites or saprophytes and for the purpose of this 
communication call for no further mention. 

The results also showed that all seeds of the five 
vegetables failed completely to emerge from soils 
inoculated with Rhizoctonia solani at the two tem- 
perature-levels and soil-moisture contents used. On 
the other hand, Pythium intermedium and Fusarium 
sp. proved to be very weak pathogens with regard 
to damping-off of the five test vegetables. 

In another set of experiments, seedlings of the five 


“vegetables were raised in sterile soil at a medium 


moisture content. Four days after the seedlings 
appeared above soil-level, 15-20 seedlings of each 
vegetable were inoculated with R. solani, P. inter- 
medium or Fusarium sp. Inoculation was carried out 
by inserting disks from 2-day old agar cultures of 
R. solani or from 7-day old cultures of P. intermedium 
or Fusarium sp. on their hypocotyls just above soil 
surface. Controls inoculated with disks of agar free 
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Table 1. PB&RCBNTAGE PoST-EMERGENCE DAMPING-OFF OF SEEDLINGS 

oF FIVE AT SOLL-LEVEL WITH AGAR DISKS 

CONTAINING R. intermedium OR Fusarium 4 (MEDIUM 
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Percentage damping-off 
Vegetable induced by 

} R. solani , 1 P. intermedium | Fusarium sp. 
100 | 0 9 
| 100 0 0 
| Cabbage 87 14 8 
| Cauliflower 100 20 12 

tch 100 | 0 12 
— 


from the fungus were kept. All s‘cacaiie were ‘ess 
in the greenhouse where the temperature ranged 
between 0° and 30°C. The seedlings were observed 
for a period of four weeks and the number of damped- 
off seedlings was recorded. The results of this experi- 
ment are set out in Table 1. Seedlings inoculated 
with disks of agar free from fungi remained 
healthy throughout the experimental period and 
hence their results are omitted from Table 1. 

Table 1 shows that P. intermedium and Fusarium 
sp. are weak pathogens so far as the post-emergence 
phase of damping-off disease of the five test vege- 
tables is concerned. On the other hand, R. solani 
proved to be a destructive damping-off causal 
organism. 

From the results of this and the previous experi- 
ment it can be safely concluded that, contrary to 
the findings of Al-Adhami', R. solani is the main 
causal organism of both pre- and post-emergence 
phases of damping-off disease of cabbage and cauli- 
flowers as well as the other three vegetables tested. 
It may be worth mentioning in this respect that 
Pythium de baryanum, which was reported by Al- 
Adhami' as the causal organism of damping-off of 
cabbage and cauliflower, was never met with on the 
isolation plates throughout this investigation. 


M. K. 
A. L. Satm 
Department of Botany, 
College of Arts and Science, 
Baghdad, Iraq. 


* Permanent address: Department of Botany, University of Cairo. 
a Ae A. R., Tech. Bull. No. 17, Ministry of Agriculture, Iraq 


* Tolba, M. K., Proc. Egypt Acad. Sci., 8, 44 (1952). 


Development of Female Schistosoma spindale 
in the Guinea Pig 

Previous workers! have reported that only the 
male of Schistosoma spindale develops in the guinea 
pig. Fairley, Mackie and Jesudasan, who carried 
out a detailed investigation, suggested that ‘‘some 
peculiar host reaction to Geb: teas less robust female 
schistosome probably underlies this phenomenon in 
the case of S. spindale’’. A comprehensive study was 
undertaken of this apparent immunity to only one 
sex of a metazoan parasite, as a result of which it 
has been found that female S. spindale also develops 
in the guinea pig. 

Twenty-four guinea pigs of both sexes and one and 
a half months to two years of age were exposed to 
cercarie of S. spindale discharged by naturally 
infected Indoplanorbis exustus. The snails were 
collected during August, September and October 
1954 from a local tank frequented by infected 
buffaloes. Each animal was exposed to the cercarie 
percutaneously by keeping three-fourths of its body 
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immersed in water containing the larve. Two-litre 
glass jars were used for the purpose. The duration 
of exposure was about three hours, The number of 
cercari# employed per guinea pig varied from 8,000 
to 50,000, and that of the snails furnishing the 
cercariz from 22 to 77. 

One guinea pig died early and another could not be 
examined for other reasons. Of the remaining twenty- 
two animuls, which either died or were autopsied 
33-153 days after exposure, seventeen provided 
conclusive evidence of the development of female S. 
spindale and two furnished inconclusive evidence. 
The male S. spindale, however, developed in all the» 
twenty-two animals. Among the seventeen conclu- 
sive cases of infection with female S. spindale, 
mature females and pseudotubercles containing the 
characteristic ova in liver, intestine or lung were 
obtained in eight, immature females in four and only 
pseudotubercles containing the ova in the remaining 
five. The two inconclusive cases contained the 
pseudotubercles, but the ova inside were degenerate 
and not very distinct. The maximum number of 
immature females recovered was 440, while that of 
mature females was eleven. The live immature 
females were filamentous and the edges of the body 
tended to infold ventrally, forming a ‘pseudogyne- 
cophoric canal’. The ventral sucker was compara- 
tively more developed. The females were shorter 
than the males. The maximum number of uterine 
ova was three. The earliest period in which the 
females attained maturity, as evidenced by the 
appearance of ova in the uterus and host tissue, was 
48 days; but in a few cases they had remained 
immature up to 99 days after exposure. Ova were 
never detected in the feces of the infected animals. 

The present study thus shows that the female of 
Schistosoma spindale may also develop in the guinea 
pig, which therefore does not possess total immunity 
to the female schistosome. But this species of animai 
is not a very suitable host of the female schistosome, 
as is evidenced by the facts that in a few cases the 
females did not develop at all; in others they re- 
mained immature up to more than three months 
and in still others they were apparently destroyed 
after the production of ova. This variability in the 
susceptibility of guinea pigs to the infection may be 
explained on the basis of individual immunity of 
varying degree. The difference between the present 
observations and those of the previous workers may 
mostly be attributable to the variability in the 
susceptibility of the host. It is, however, possible 
that the infection reported by Fairley e¢ al. was not 
purely unisexual, for the immature filamentous 
worms recorded by them were, perhaps, only the 
immature females of S. spi As mentioned 
above, similar worms were found in the present 
investigation also. 

A detailed account of this work will be published 
elsewhere. I am grateful to Mr. L. Sahai, director 
of this Institute, for his interest in the work, and to 
Dr. H. D. Srivastava, head of the Division of Para- 
sitology, for providing the requisite facilities. 

8S. C. Durr 
Division of Parasitology, 
Indian Veterinary Research Institute, 
Izatnagar, India. 
Feb. 28. 
} Liston, W. G., and Soparkar, es B., Ind. J. Med. Res., &, 567 (1918). 
Fair: P. Ind. Mos: 


kie, and 
Res. Mem., No. 17, Rao, M. A. N., ind.’ J. Vet. Sci. 
Anim. Husb., 4, 1 34). 
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A New Technique for the Viable Count of 
Bacteria 
THE general principle followed so far for the viable 
count of bacteria in a suspension is either to count the 
number of colonies produced by a very dilute suspen- 
sion of bacteria on an agar plate’ or to observe the 
differential staining behaviour of the living bacterium 
to distinguish it from the dead one*. No reliable 
technique has yet been recorded for identifying viable 
cells in a mixed suspension of viable and non-viable 
bacteria when counting under the microscope. I 
have been able to identify living bacteria during the 
“counting process by the hematocytometer method. 
In this technique, bacteria were wn in the 
nutrient broth, to 100 c.c. of which 1 gm. of 2, 3, 5- 
triphenyltetrazolium hydrochloride was added. Bac- 
teria were inoculated on nutrient agar slants and after 
incubation for 18 hr. they were wasned with 5 c.c. 
sterile nutrient broth. The number of bacteria per 
cubic centimetre in this slant-washed suspension 
was counted. The nutrient broth with the tetrazolium 
salt was inoculated with 1 c.c. of that suspension 
and incubated at 37° C. After incubation for 1 hr., 
the number of bacteria in the broth was counted 
with" the conventional hematocytometer, using 4 
per cent formalin as diluting fluid. Formalin kills 
the bacteria and at the same time fixes them. More- 
over, formalin does not impair the effect of tetra- 
zolium salt in staining the bacteria. The killed and 
fixed bacteria were counted with the ordinary light 
microscope having objective with 0-65 N.A. and 12 x 
eyepiece. The living bacteria were observed to have 
a reddish tinge whereas the dead cells were com- 
pletely transparent. The fact that the stained cells 
were alive was proved by their ability, before treatment 
with formalin, to produce a colony when inoculated, 
whereas the unstained bacteria did not develop any 
colonies. The simple growth curve of the viable and 
total count of EZ. coli (@ strain) in nutrient broth by 
this method up to 12 hr. of growth is shown in Fig. 1. 
In this technique, tetrazolium salt was used on the 
assumption that the mitochondria of living bacteria 
would reduce the salt in red formazan bodies’, 
whereas in the dead bacteria, enzymatic activities 
of the mitochondria would be impaired and conse- 
quently formation of the red formazan particles would 
not oceur. Under the microscope, the reddish stain 
which the viable cells exhibited was, in fact, due to 
these red formazan bodies. Moreover, tetrazolium 
salt did not produce any toxic effect to the bacteria 
so the rate of growth of the culture was not retarded. 
This was proved by a control experiment using the 
nutrient broth without adding tetrazolium salt to it. 
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Thus it is possible to use the tetrazolium salt for 
counting the viable cells along with the total count of 
bacteria in a suspension. 

I thank Prof. N. N. Das Gupta for his interest in 
the work ; and I am indebted to Mr. K. N. Bhatta- 
charya for helping in some preparatory aspects of the 
work. 


A. GUHA 
Biophysics Division, 
Institute of Nuclear Physics, 
Caleutta-9. Jan. 28. 
' Miles, A. A., and Misra, S. S., J. Hyg., Camb., 38, 732 (1938). Wilson, 
G. 8., J. Bact., 7, 405 (1922). 
* Gay, F. P., and Clark, A. R., J. Bact., 27, 175 (1934). Knaysi, G., 
J. Bact., 30, 193 (1935). 
C., J. Bact., 66, 137 (1953). 


A Simple Spore Trap 

WHEN studying an air-borne plant pathogenic 
fungus, it is often desirable to determine whether 
the spores of the organism are present in the 
atmosphere at particular times. When accurate data 
suitable for statistical analysis are required, the use 
of apparatus such as the Hirst spore trap is desirable. 
However, lack of funds or the absence of need for 
elaborate data may preclude such a purchase. The 
alternative would seem to consist of placing suitably 
treated microscope slides in a fixed position—a 
method known to be relatively inefficient. In seeking 
a compromise, the following spore trap was designed. 

Three main considerations were involved in the 
construction of a suitable apparatus. First, it was 
desirable that a volume of air larger than normal be 
permitted to pass over the surface of microscope 
slides. Secondly, it was necessary to ensure that at 
all times the slides would face into the wind; and 
thirdly, the air must pass over the surface of the slides 
free from turbulence, thus facilitating the deposition 
of the spores on suitably treated slides. The design 
finally adopted was evolved by experimentation and 
consideration of aeronautical problems. 

The apparatus was constructed in aluminium and 
consisted of a convergent cone, which faced into the 
wind, leading into a divergent cone of similar size. 
The leading edge of the convergent cone had an 
internal diameter of 7} in., narrowing down to a 
diameter of 3} in. over a 12-in. length. At this point 
the diameter remained constant for a length of 2 in. 
and gave a smooth slide fit into the rear half collar 
of the divergent cone. 

A slotted holder for two 3 in. x 1 in. microscope 
slides was mounted in the central 2-in, area in such 
a way that the slides were held in a constant position, 
tilted at an angle of 30° to the horizontal. 

Two wind vanes were mounted vertically in a 
central position on the top and bottom of the rear 
divergent cone and their weight was counter-balanced 
by addition of a reinforcing ring on the front cone. 

The cones were mounted on a relatively short pivot 
spindle which ended in a 60° angle point. The last 
6 in. of the spindle fitted inside a pipe of slightly 
larger diameter with the point resting in the centre 
of a 90° angle seat so that there was a 30° angle 
difference between the angle of the cone-shaped 
point of the spindle and its seat. The space between 
the spindle and the slightly wider-bore pipe was filled 
with oil to allow the spindle to rotate freely. With 
this design it was found that the cones were extremely 
sensitive to even the slightest changes of wind of 
very low velocity. 
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The spore trap was set up at a height of 6 ft. above 
ground-level. A thin film of paraffin and rubber 
lubricant spread over the slide surface was found to 
be a satisfactory sticker. The treated slides were 
easily placed in position, were protected from rain, 
and could be changed as frequently as desired. 
Such a spore trap has been in operation for more 
than @ year and has given very satisfactory results. 
I am indebted to Flight Lieut. H. Pringle, of the 
Royal Rhodesian Air Force, for his practical assist- 
ance and advice in connexion with the development 
of the spore trap. 
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R. C. STEPHEN 
‘Tobacco Research Board of Rhodesia and Nyasaland, 
P.O. Box 1909, Salisbury, 8. Rhodesia. 


Hirst, J. M., Ann, App. Biol., 89, 257 (1952). 


Appraisement of Total Activity 
in Laboratory Animals 


Tue effect of environmental conditions on the 
activity of small laboratory animals is usually 
recorded in terms of locomotor activity as indicated 
by the revolutions of rotating cages. Work in pro- 
gress with an animal calorimeter! indicates that a 


‘considerable amount of time and energy is spent in 


other activities such as washing, scratching and 
gnawing. The apparatus described below has been 
constructed to record evidence of ail types of activity. 

A tri plywood table has three metal legs 
ending in flexible feet made from short lengths of 
rubber tubing. Half-way down its length each tube 
is encircled by a metal cylinder. The rubber tube 
stands on the base of a copper vessel the inner 
vertical surface of which is insulated. This vessel 
contains carbon granules which provide a resistive 
path between its base and the metal cylinder. These 
three carbon resistance units are connected in series 
with an accumulator and a fixed resistor. 

The animal, in a light cage, is placed on the table. 
As the animal moves the table vibrates, thus changing 
the resistance of the carbon units. This gives rise to 
a variation in the current and hence in the potential 
difference across the fixed resistor. This variation in 
potential difference is amplified and applied to a pen 
recorder. 
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New Routes to Tetrahalomethanes 

TETRAHALOMETHANES, such as carbon tetrachloride, 
dichlorodifluoromethane, or chlorotrifluoromethane, 
are prepared commercially in a variety of ways. 
New routes to such compounds have now been found 
starting from carbony! halides such as COCI,, COF,, 
COFCI or COFBr. 

Reaction of phosgene with phosphorus penta- 
chloride at 350°C. under pressure yields carbon 
tetrachloride in 60-70 per cent conversion. Carbonyl 
fluoride similarly gives dichlorodifluoromethane be- 
tween 100° and 400° C., though in much lower yield : 
COX, + PCl, > CX,Cl, + POCI,; X = F or Cl 
Chlorotrifluoromethane, carbonyl chlorofiuoride, and, 
under certain conditions, carbon tetrachloride, are 
also produced when X = F by the following side- 
reactions : 


PCl, 
COF, = COFCI + COCI, (+ PF,Cl,, etc.) 


PCI, 

CF,Cl, + COF, ——~ CF,Cl + COFCI 

2CF,Cl, = CFCl, + CF,Cl 
Phosphorus trifluoridedichloride, PF,Cl,, or phos- 
phorus pentafluoride, can be used instead of phos- 
phorus pentachloride for reaction with phosgene ; 
similarly, carbonyl chlorofluoride can be treated with 
phosphorus pentachloride. 

It is known that phosphorus oxychloride can be 
reconverted to phosphorus pexatachloride by reaction 
with carbon monoxide or phosgene in presence of 
earbon : 


Cc 
POC], + CO (or COCI,) PCI, (or PCl,) + CO, 


Reaction of carbon monoxide, chlorine and phos- 
phorus trichloride is thus the basis of this synthesis 
of carbon tetrachloride which involves the conversion 
of acyl carbonyl into CCl,. 
Fluorochloromethanes have also been obtained by 

pyrolysis or copyrolysis of carbonyl halides in flow 
systems or in an autoclave, for example, 

COF, + COC], > CF,Cl, + CO, 

2COFCI] — CF,Cl, + CO, 
Temperatures between 250°. and 
700° C. are used, and the conver- 
sions are greatest under super- 
atmospheric . Carbonyl 
-chlorofiuoride, trichlorofluorometh- 


Fig. 1 


A typical trace for a single mouse (25 gm.) in a 
standard cage (600 gm.) is shown in Fig. 1. The trace 
was recorded on an ‘Ediswan’ oscillograph (type EPR). 
The sensitivity to movement can be varied by altering 
the length of rubber tubing as well as by adjusting 
the amplifier gain. This enables background vibra- 
tions to be eliminated. As the vibrations of the 
table are heavily damped, the trace obtained follows 


animal movement very closely. 
E. G. C, CLARKE 


A. E. HAWKINS 


Department of Physiology, 
Royal Veterinary College, 
London, N.W.1. 
March 22. 
1 Clarke, E. G. C., and Hawkins, A. E., Phys. Med. Biol., 1, 118 (1956). 


6 minutes 
ane, chlorotrifluoromethane, carbon 


tetrafluoride and carbon tetra- 
‘ chloride are by-products in amounts 
depending upon the temperature and pressure used : 
COF, + COC], = 2COFCI 
COFCI + COCl, CFCl, + CO, 
2COF, > CF, + CO, 
Reaction of phosgene, or of carbon monoxide and 


chlorine, with hydrogen fluoride thus provides a new 
route to the useful compound dichlorodifluoro- 


methane : 


HF t HF t coc, 
cocl, —— COFC] COF, 


CF,Cl, 
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These disproportionation reactions can be catalysed 
by impregnated active carbon; conversions to 
chlorofluoromethanes as high as 85 per cent, with a 
40-50 per cent conversion to dichlorodifluoromethane 
and a 20-25 per cent conversion to chlorotrifluoro- 
methane, have been obtained. Full details of these 
and related investigations will be published elsewhere. 


R. N. 


University Chemical Laboratory, 
Cambridge. 
H. IsErson 


Pennsylvania Salt Manufésturing Co., 
Philadelphia. 


Oxidation of Metals: Determination of 
Activation Energies 


THE activation energies of oxidation of metals and 
alloys is of fundamental importance in the considera- 
tion of oxidation mechanisms. Hitherto, however, 
the reported values often show large mutual dis- 
agreements for the same metal. 

The dependence of oxidation reactions upon 
temperature may be expressed by the Arrhenius 


equation : 
A.exp ( = 9) 


where k is the rate constant for oxidation at tem- 
perature T, A is a constant the dimensions of which 
depend on units for k, R is the gas constant, and Q 
is the activation energy. Im accordance with this 
equation the activation energy is determined by 
measuring the rate constant k at different tempera- 
tures and plotting nk versus 1/T. This plot yields 
a straight line the slope of which gives Q/R. 

An accurate determination of activation energies 
involves a large number of oxidation measurements 
at different temperatures. In this communication a 
faster method is proposed for the determination of 
activation energies. ‘The metals are oxidized under 
conditions of linearly increasing temperature, and 
the method gives the activation energy of oxidation 
from one single oxidation run, and in addition gives 
the approximate temperature regions in which 
different rate-laws of oxidation are found. Although 
the proposal for determining activation energies 
under such conditions is not new’, it is believed that 
the present treatment of the results provides a new 
approach for a simple, rapid and accurate method 
for studies of oxidation of metals and alloys. 

The oxidation of metals follows different rate-laws 
depending upon the metal, the nature and/or semi- 
conducting properties of the oxide formed, and the 
temperature. At high temperatures (generally 
greater than 200-300°C.) the different rate-laws 
found are: (1) linear, (2) parabolic and (3) cubic ; 
they can be written : 


dz 
=k, (lear); =z. > k, (parabolic) ; 


x. = k, (cubic) 


where x represents the thickness of the oxide scale 
(or gain in weight per unit area) at time ¢, and 
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k,, k, and ky are the oxidation rate constants for the 
linear, parabolic and cubic rate-laws, respectively, 
These rate-laws may be written : 
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dx 
= k (1) 


when n is a constant having values of 0, 1 and 2 for 

the linear, parabolic and cubic rate-laws, respectively, 
Introducing the Arrhenius equation, we get : 

Aexp (- 
exp Ri (2) 


gn _ 


dt 


Oxidizing under conditions with linear increase of 
temperature, we have : 


T = 


or after differentiation, 


at + b 


Equation 2 thus becomes 
) 
where B is a constant and equal to A/a. 
Taking the logarithm of equation 3, we get: 


dx _ 
(4) 
Rearranging, equation 4 may be written : 


dinz 
1) In = 
(n + 1) + In nB RT (5) 


dinz 


+ In 


A plot of (n + 1) naz + versus ; should 
yield a straight line the slope of which is Q/R, which 
permits calculation of the activation energy, Q. 
The use of equation 5 necessitates the calculation of 
in 42 and for this purpose a table of the follow- 


aT 
ing type is used for each oxidation run. 


where b, = Ina, — na, b, = Ina, — ma,... and 
c, = b,/50, cg = 6/50... 
In applying this approach to metals oxidizing 
according to the linear rate-law, it is necessary to plot 
ding l 
In + In rsus —; 
ar 


parabolic rate-law 2inz + In 


in the case. of a 


versus —; and in 
ding 
dT x 
This treatment of the data should yield straigh* lines 
for the particular rate-laws in the corresponding tem- 
perature regions. If the oxidation of a metal follows 
different rate-laws in different temperature regions, 
distinct breaks in the curves should occur at the 
corresponding temperatures. Thus, in addition to 
the activation energy, this treatment also gives 
approximate temperature regions in which the 
different rate-laws are found. 


the case of a cubic rate-law 3 Inz + In 


44 
| 
Le (3) 
‘ 
1 m dinz din 
A aT ar 
Te 750 9,775 a, Ina, 
775 9,542 a, Ina, b, Ine, 
800 9,320 as Ina, b, In ¢ 
825 9,107 In a, Cs Ines 
etc. ete. 


> of 


(4) 
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Table 1 
Value of x} Temperature Temperature | Activa- 
Metal (rate-law) increase region tion 
energy 
Titanium | | 8°88 dea. C./min, | 700-900" 53 keal. 
parab. 
Nickel n= a ) 2-23 deg. C./min. | 700-1,050° C. | 41 keal. 
| (parab. 
Zirconium n ) 3-86 deg. C./min. | 700-1,050° | 45 kcal. 
} (cubie 
Copper = 1. | 2-23 deg. C./min. | 750-1,000° ©. | 35 keal. 


The method described has been tested for nickel, 
zirconium, copper and titanium over the temperature 
range 400-1,050° C., and the results are shown in 
Table 1. 

The activation energies observed are all in good 
agreement with previously published values* obtained 
by the conventional method of plotting nk versus 
1/7. The value for titanium was checked in this 
laboratory by the conventional method which gave 


an activation energy of 52 kcal. in the parabolic . 


rate-law region. Furthermore, the method gave 
good estimates of the temperature regions in which 
different rate-laws are observed. In the case of 
oxidation of titanium*, which follows a cubic rate- 
law in the temperature region 400—-600° C., a para- 
bolic rate-law between 600° and 900° C., and a linear 
rate-law above approximately 900°C., the method 
gave results whieh were in agreement with con- 
ventional studies. Results for the oxidation of nickel 
are shown in Fig. 1. 


Zing + In ‘ 


30 
26 
| 100°. 900°C. 800°C. 
ji Li Li 
7-4 73 8-2 8-6 90 9-4 9-8 


(1/T) x 10* 


Fig. 1. Determination of the activation of oxidation of nickel 
by oxidizing under conditions of linearly increasing temperature 


A detailed account of the method and the results 
for a number of metals and alloys will be published 
elsewhere. 

Korstap 
Central Institute for Industrial Research, 
Blindern, Oslo. 
March 6. 


+ Baur, J. P., ao, > W., and Fassel, jun., W. M., J. Electrochem. 
Soe., 102, 490 (1955). 

* See Kubaschewski, O., and Hopkins, B. E., “Oxidation of Metals 
and Alloys” (London, 1953). See Hauffe, K., “Oxydation von 
Metallen und Metallegierungen” (Springer Verlag, Berlin, 1956). 
Belle, J., and Mallet, M. W., J. Electrochem. Soc., 10, 339 (1954). 

* Kofstal, P., and Hauffe, K., Werkstoffe und Korrosion, 7, 642 (1956). 
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Preparation of Maghzmite by Electrolysis 


WHEN nitrate solutions are employed as the 
catholyte in an electrolytic cell, with the electrodes 
separated by an anion-permeable ion-exchange 
membrane, many metallic hydroxides tend to pre- 
cipitate in the cathode compartment, to compen- 
sate for the loss of nitrate ions to the anolyte. 
For a trivalent cation, the overall reaction can be 
represented as follows : 


R%+ + 3H,O + 3e + R(OH), + 3H 


With ferric nitrate as catholyte, however, the 
first-formed precipitate is dark brown, magnetic and 
contains only 3—4 per cent of water after dvying at 
room temperature. On ignition at temperatures above 
500° C., the product is rapidly converted to red, 
non-magnetic ferric oxide, in contrast to the mineral 
magnetite (Fe,0,), which retains its magnetism after 
sirailar treatment. The air-dried material contains 
a variable proportion of ferrous iron which is, on the 
average, ten times less than that expected from 
magnetite. The precipitate thus exhibits the same 
properties as maghzmite, which is closely related to 
synthetic gamma-Fe,O;. 

It is surprising to find that an oxide of iron con- 
taining so little water can be prepared from aqueous 
solutions at room temperature. The majority of 
methods! for the preparation of gamma-Fe,O, rely 
on the preliminary formation of the monohydrate 
(10-1 per cent water), with subsequent dehydration 
to the anhydrous magnetic oxide at 230—260° C. Good 
yields of maghemite can be obtained by the 
electrolytic procedure, however, provided that the 
catholyte pH is maintained in the range 1-0-2:5. At 
higher pH values, ordinary ferric hydroxide (25-2 
per cent water) is the main constituent of the 
precipitate. 

We have also shown that ammonia, formed by 
cathodic reduction of nitrate, is not inimical to the 
formation of maghzmite and that the nature of the 
cathode (whether platinum or graphite) is not a 
critical factor. . 

Independent confirmation of the identity of the 
material has been obtained through the courtesy of 
Dr. A. D. Wadsley, of this Division, who has shown 
that the somewhat diffuse X-ray powder diffraction 
patterns can be indexed in terms of a primitive cubic 
lattice, the cell edge a = 8-35 + 0-02 A. falling within 
the range of maghzemite or gamma-Fe,0,. The 
patterns appear to be derived from a superlattice 
of the spinel grouping. While we make no claims 
that this superlattice may be caused by the systematic 
incorporation of water molecules or protons, it is of 
interest that the chemical composition of our material 
is not far removed from the formula H¥Fe,O, (2-2 per 
cent water), which is in good agreement with an 
earlier report? on superstructures in spinels. 


P. T. Davey 
T. R. Scorr 


Division of Industrial Chemistry, 

Commonwealth Scientific and 
Industrial Research Organization, 

Melbourne, C.1. 
March 14. 
1 See, for example, Brit. Pat. 640,438. Booth, H. S., ‘Inorganic 
Syntheses”, 1, 186 (McGraw-Hill, New York, 1939). 

? Braun, P. B., ‘Neture, 170, 1123 (1952). 
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Spiral Crystals of Magnesium Sulphate 

In a communication in Nature of March 2, p. 493, 
there is a photograph of zinc sulphide crystals of 
spiral shape. 


Fig. 1 


I have observed crystals of similar form growing 
from saturated magnesium sulphate solution. The 
solution was made by saturating hot 5 N sulphuric 
acid solution with magnesium oxide, and filtering the 
reaction mixture into an evaporating basin. After 
the resulting solution had stood in the open for two 
days, it was observed that the bulk of the water 
had evaporated off, leaving a solid layer of magnesium 
sulphate, the surface of which was covered with a 
hairy network of crystals, some as much as half an 
inch long, and most of which terminated in a flat 
spiral (Fig. 1). Their thickness was in most cases 
less than that of a human hair. When examined 
under x 50 magnification, the curved crystals showed 
no sign of segmentation. The photograph was taken 
by B. G. Airlie and G. Davies. The distance between 
the top and bottom crystal in this enlargement was 
6 mm. 


Kings School, 
Worcester. 


M. SHAYER 


Role of Photons in a Self-Quenching 
Geiger-Miuiler Counter 


A NUMBER of investigators have studied the 
spread of discharge along the anode of self-q: mching 
Geiger-Miiller counters, but the relative im» ortance 
of photo-ionization of the gas and photo-emission 
from the cathode in such tubes has not yet been 
fully determined. The mechanism of the discharge 
spread along the anode is thus still under discussion!. 

We have carried out 4 set of direct experiments and 
have come to the following conclusions in an un- 
ambiguous manner, regarding the photo-emission 
from the cathode of a self-quenching counter: (1) 
photo-emission from the cathode is caused by ultra- 
violet as well as by visible radiations, but that 
due to the former is more pronounced ; (2) photons 
are present over a much wider region around the 
anode wire than is usually believed. 

In one set of experiments two identical coaxial 
counters, each 2-5 cm. in diameter, were placed in a 
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glass tube facing each other 3 cm. apart. The filling 
was an argon-alcohol mixture at a total pressure of 
10 cm. of mercury with 10 per cent alcohol. A gela- 
tine filter 2-B, 2-5 cm. in diameter, or a thin glass 
disk of the same size could be introduced between the 
two counters when desired. The voltage of the Geiger. 
Miller tubes was supplied by two independent 
stabilized power units. 

The pulses produced under normal working condi- 
tions of the two counters were fed into the coincidence 
unit (AERE type 1036-B) of resolving time one 
microsecond and the coincidence pulses were recorded 
in the sealer (AERE type 200-A) both with gelatine 
filter 2-B lying between the counters and without it. 

It has been observed that the number of coincid- 
ences is always greater when there is no filter, an 
that it decreases in proportion to the path of photons 
intercepted by it as it is introduced in between the 
two counters. As the filter cuts out all ultra-violet 
radiations, we conclude that the coincidences obtained 
when the filter blocks the path of the photons between 
the two counters completely must be due to visible 


* radiations produced in the counter avalanches. That 


these coincidences were not accidental or due to 
electric pick-ups was confirmed by separating the 
counters by about 60 cm., when not more than one 
coincidence was obtained per 3 min., even though the 
counting-rate in one counter was increased to about 
1,500 counts per min. using a collimated gamma-ray 
source while there were about 200 counts per min. 
in the second. 

It was further observed that the number of coin- 
cidences showed pronounced increase if the photons 
produced in the avalanches of one counter were 
reflected on the inner surface of the cathode of the 
second instead of allowing them to pass right through 
the body of the second counter and to strike against 
the glass envelope where the anode wire was sealed. 

The number of coincidences with filter 2-B or the 
thin glass disk lying between the counters was found 
to be the same in any given interval of time, which 
indicated that no appreciable number of photons of 
wave-lengths in the range 3300-4000 A., the absorp- 
tion limits of glass and gelatine filter respectively, 
was passing from one counter to the other under the 
conditions of these experiments. 

Separate experimerts were carried out to investi- 
gate the photo effect of visible radiations obtained 
from a light source on the cathode of a counter. We 
have observed that the photo-sensitivity of the 
counter varies linearly with the intensity of visible 
radiations at wave-lengths greater than 4000 A. 
The ultra-violet radiations below 4000 A. were cut 
down in these experiments with filter 2-B and the 
intensity of visible photons was varied by using 
neutral density filters supplied by Messrs. Kodak, 
Ltd., London. 

A typical set of results is as follows: plateau 
lengths 200 V. and 260 V. Plateau slopes 0-05 and 
0-025 per cent per volt. 

Coincidences obtained per 5 min.: (1) without 
filter 2-B, 68; (2) with filter 2-B, 24; (3) with 
reflected photons, 155. These readings were repro- 
ducible for days within the limits of statistical 
variations. 

Details of the experiments will be published else- 
where. 

We are grateful to Sir John Cockcroft and Dr. D. 
Taylor, of the Atomic Energy Research Establishment, 
Harwell, for supplying the electronic equipment used 
in the investigation and for their interest. Our thanks 
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are also due to Prof. L. A. Du-Bridge, of California, 
for helpful discussion of this work. 
RarFi M. CHAUDHRI 
Mustara Yar KxHAN 
MonaMMED YUNAS 
Physics Department, 
Government College, 
Lahore, West Pakistan. 
April 20. 
‘ Hill, J. M., and Dunworth, J. V., Nature, 158, 833 (1946). 
* Wantuch, E., Phys. Rev., 71, 646 (1947). 
* Alder, F., Baldinger, E., Huber, P., and Metzer, F., Helv. Phys. 
Acta, 20, 73 (1947). 
‘ Stever, H. G., Phys. Rev., 61, 38 (1942). 
* Wilkening, M. H., and Kanne, W. R., Phys. Rev., 62, 534 (1942). 
* Korff, 8. A. “Electron and Nuclear Counters”, 128 (Van Nostrand, 
New York, 1955). 
* Collie, C. me and Roaf, D., Proc. Phys. Soc., 52, 186 (1940). 
‘Halliday, D., “Introductory Nuclear Physics”, 190 (2nd edit., 
John Wiley and Sons, 1955). 
* Craggs, J. D., and Jaffe, A. A., Phys. Rev., 72, 784 (1947 . 
” Weisz, P., Phys. Rev., 62, 477 (1942). 


Vibration Packing of Dry Granular Solids 


J. Kotsuszewsk1' has suggested that the porosity 
of a bed of sand grains formed by a single fall of 
the grains in air varies inversely with the velocity 
of fall. We have confirmed the generality of this 
observation and have extended it in experiments in 
which an existing bed of fine-grained dry solid is 
subjected to interrupted vibration. 

In our i ts, a quantity of powder of less 
than 300 B.S. sieve (53. aperture) size is contained 
in a glass measuring cylinder rigidly clamped to a 
relatively massive platform which is caused to 
oscillate in a vertical plane in a near h to 
simple harmonic: motion. The amplitude and fre- 
quency of oscillation can be varied at will to maxima 
of 0-4 in. and 2,000 cycles per min. The oscillation 
can be arrested at any point by adjustable stops. 
A system of strong, opposed, conical springs in the 
transmission prevents damage to the machine when 
the stops are used. 

Two solids of different properties have been used, 
namely: (1) coal, an amorphous, porous, macro- 
molecular material of specific gravity 1-30 ; (2) zircon, 
crystalline, non-porous, specific gravity 4-6. 

Observations of the variation of the porosity of 
a bed with variation in the amplitude and frequency 
of oscillation and in the position in a cycle at which 
the downward progress of the cylinder and its con- 
tents is arrested by the stops have shown that the 
porosity is influenced by ali these factors. The 
effects ascribable to amplitude and frequency varia- 
tion depend upon the function of these in determining 
acceleration and velocity. The position and arresting 
action of the stops are significant in their selection 
of the velocity, and hence energy, of the mass of 
particles at the moment at which an exceedingly 
rapid deceleration, or dissipation of energy, is caused 

Fig. 1 epitomizes our experimental results, showing 
the relation between porosity and impact velocity, 
as determined by the settings of the three variables. 
The impact velocity defines the energy increment 
imparted to the mass of particles during the part of 
an oscillation preceding arrest. Th graph includes 
values obtained at frequencies ranging from 100 to 
1,600 cycles per min. and amplitudes of 0-05—0-35 in., 
with various positions of the stops. 

In every experiment the bed quickly achieved a 
state of equilibrium not visibly «isered by continua- 
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Porosity (percentage by volume) 
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Fig. 1 


tion or cessation of the treatment. The values of 
porosity recorded are equilibrium values. A spread 
of + 1 per cent of porosity is evident but does not 
obscure the major trends. 

Interrupted vibration results in the establishment 
of an equilibrium bed structure and porosity which 
are determined by the cyclic energy increment im- 
parted to the bed and by the properties of the solid 
particles. 

Low values of energy increment produce a bed of 
relatively high porosity. Increase of the increment 
value at first results in a progressive compaction. In 
this stage the energy increments absorbed by the 
bed overcome surface friction and other stabilizing 
forces involved in the mutual disposition of the 
particles until a new equilibrium is established. As 
& critical incremental value is approached a second 
type of effect absorbs an increasing proportion of 
the imparted energy. This results in a progressive 
loosening of the structure and an increase of porosity. 

The rate of change of equilibrium porosity with 
change of energy increment is high, so that maximum 
packing is obtained only within a narrow range. 

Our tentative hypothesis is that, as impact velocity 
is increased, elastic deformation of the constituent 
particles of a bed increases. Eventually, the vibration 
of the particles resulting from their, elastic deforma- 
tion dominates the trend towards” compaction and 
the bed expands. 

The material of low density (coal) showed no 
end-point to this second trend within the limits of 
our experiments ; but the very dense zircon showed 
the establishment of a stable situation unaffected 
by further increase of energy increment. This may 
be the resultant of the vibration effect and the rapidity 
of settling of dense particles under gravity. ~ 

It is apparent that for each material the maximum 
packing is produced only by a critical value of 
impact velocity, or cyclic energy increment, which 
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may with equal effect be produced by any appro- 
priate combination of amplitude, frequency and 
stop-setting. The time required to achieve equilib- 
rium at any selected value of impact velocity is 
determined by the frequency of oscillation. 


J. C. Macrar 
P. C. 
W. A. Gray 
Department of Coal Gas and 
Fuel Industries with Metallurgy, 
University, 
Leeds 2. 
March 15. 


1 Kolbuszewski, J., Research, 3, 482 (1950). 


Some Early Forms of the Weed Concept 


Art the third British Weed Control Conference held 
at Blackpool during November 5-8, 1956, discussions 
arose concerning the history of the word denoting a 
weed or undesirable plant. Some further remarks 
may be of interest here. 

Although weeds were perhaps recognized indi- 
vidually in the ancient Near-Eastern civilizations 
there is little evidence that a word or words existed 
for the- collective term ‘weed’. Furthermore, most 
plants were considered useful. Dr. John A. Wilson 
(private communication) has stated that in the 
ancient Egyptian language kaka, commonly identified 
as the castor plant, Ricinus communis L., was used 
in figures of speech for a plant which grows rankly 
and may be used as fuel, and also that senmit, a 
word occurring only once in some such context as : 
“‘How unguarded speech grows like a senmit plant !” 
may well mean ‘weed’. 

Ebbell’s detailed study’ of the “Papyrus Ebers”’ 
(c. 1550 B.C.) identified large numbers of plants used 
principally as remedies and does include mustard 
and pond-weeds, and castor bean. Hieroglyphics 
have been isolated and identified for rush, rush with 
shoots, herb, reed, reeds side by side, etc.*. A recent 
study of a Sumerian tablet on agriculture from Nippur 
in Iraq (1700 B.c.) does, at least in a free translation, 
refer to clearing the field of weeds and stubble prior 
to crop planting*. Thompson’s Assyrian botanical 
study* reveals no equivalents for weeds, however. 

The last stage of Egyptian, Coptic, uses a word 
enteg (NTHs) for the Greek Cs€évix, tares, for example, 
Matthew xiii, 25, in the Bible (J. A. Wilson, private 
communication). ‘“Tares’ in some translations of the 
Bible has been freely translated as ‘weeds’. However, 
the latest authorities, Moldenke and Moldenke', 
identify this with darnel (Lolium temulentum L.)—a 
poisonous cereal weed known even to Theophrastus. 

In Greek, the word Botavy (boténe) means pasture, 
fodder, herb and then noxious herb and thus ‘weed’, 
and it was used by Theophrastus. The verb form 
here is Botavi€@ (botanizo), ‘I weed’; while the nouns, 
Botéve and &yproBétavoy, are used in modern Greek 
(Gertrude Smith, private communication). 

Early Roman writers employed several forms for 
the weed concept such as herba (Pliny) ; as “‘officiant 
laetis ne frugibus herbae” (Virgil) ; and erunco herbas 
(Columella). Both runco and erunco are used in the 
sense of weeding—having some affinity with Runcina, 
a rural deity of the Augustinian period supposed to 
preside over weeding. The phrase, herba inutilis, has 
also been used (Gertrude Smith, private. communica- 
tion). 
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One of the earliest treatises on weeds is that of 
Giovanni Lapi (1767)* on darnel or Lolium temu. 
lentum L. The author here quotes Virgil, “. . . inter. 
que nitentia culta infelix lolium et steriles domintur 
avenae”. The modern Italian forms, malerba and 
pianti infestanti, are self-descriptive, as also are the 
contemporary French, mauvaises herbes, plantes 
nuisibles, plantes adventices, and possibly plantes 
vénéneuses. 

Ratzeburg’ informs us that the German Unkruz 
was in use in the tenth century, and, of course, its 
relationship to the contemporary Unkraut is evident. 
With Germanic realism, precision, and finality the 
usage of Unkraut as opposed to Kraut needs no 
comment. The verb form only of wieden is retained 
in the Dutch 

The Oxford English ‘Dictionary (1933) traces the 
various spellings of our modern term from the first 
Anglo-Saxon recording of weod as used by Aelfred 
(c. 888), and wiedes (c. 1200) through renderings of 
weodes (c. 1290), wedes (1393), weed (c. 1440), wides 
(1532), to ‘weed’ again in 1592. Although novel, 
the possibility still should be considered that ‘weed’ 
might be derived from earlier forms of the German 
weyt (c. 1150), the Dutch weet ({c. 1597) and weeda, 
the Belgian wedt (c. 1576), ete., for woad or dye- 
weed (Isatis tinctoria L.). 

According to Long’s “Common Weeds of Farm 
and Garden” (London, 1910) the earliest English 
work on agriculture to include our term was the 
usage of wede by John Fitzherbert in his “Boke of 
Husbandrye”’ (1523). The more illustrious Jethro 
Tull in his “Horse Hoeing Husbandry” of 1731 
employs the modern form of ‘weed’. 

Hanzawa* has observed that the single Chinese 
ideograph for weed, tsao (herb), was adopted from a 
poem of Y. Kiang (Han Dynasty, 200 B.c.); while 
the later modified form tza tsao (miscellaneous herb) 
employing two characters first occurred in a Japanese 
work of early date. 

In the ancient languages, as might logically be 
expected, the word for the most typical and out- 
standing example—in one case a poisonous weed of 
grain—also came to mean ‘weed’; while in the later 
Greek and Latin the rather nondescript herba or its 
equivalent also came to mean weed—followed later 
by a refinement or a descriptive phrase generally 
including some form of herba or its equivalent. This 
has continued on into the modern forms in most of 
the Romance The Germanic and its 
derivatives have evolved and retained the single noun 
—with the modern German word, at least, implying 


inedibility. 
LawrRENCE J. Kina 


Boyce Thompson Institute for Plant Research, 
Yonkers, New York. 


1 Ebbell, The Papyrus Ebers. The Greatest sree. Medical 
a (Levin and Munksgaard, Copenhagen, 1937). 
Sir Alan, “Egyptian Grammar” (2nd edit., London, 


* Kramer, 8. N., “The First ‘Farmer’s Almanac’ ”, chap. 10, in “From 
the Tablets of Sumer” (The Falcon’s Wing Press, Colorado, 1956). 
“tol” R. C., “A Dictionary of Assyrian Botany” (London, 


* Moldenke, H. N., and Moldenke, Alma L., “‘Plants of the Bible” 
(Chronica Botanica Co., Waltham, Mass., 1952). 

* Lapi, Giovanni, “‘Discorso sull’ esterminio aa loglio e di altze piante 
nocive” (Stecchi e Pagani, Firenze, 1767 

* Ratzeburg, I. T. E., “Die Stando: und 


M., (To! 1910); and the assistance of 
Dr. Shiu-i Ving Hu, Arno’ Harvard University, 
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FORTHCOMING EVENTS 


Thursday, July 4 
OLAROGRAPHIC Society (at the “Duke of York”, 8 Dering Street, 
Mayfair, Tendon, W.1), at 7 p.m.—Informa! Discussion Meeting. 


Friday, July 5 
INSTITUTION OF ELECTRONICS (in the _Roeeidan Hall, The Senate 
House, University of London, W.C.1), at 6 p.m.—Dr. P. B. 30 
“The Theoretical Problems of Television Astronomy”; Mr. B. V. 
Somes-Charlton : ‘The 1956 Opposition of Mars’’. 


APPOINTMENTS VACANT 


APPLICATIONS are pend for the following appointments on or 
before the dates mentioned - 
LECTURER in medicine holding 

tion) IN THE DEPARTMENT OF Secretary, 
The h (July 3). 

JUNIOR COLOGY—The Dean, Medical Co! 
of Hospital, West Smithfield, London, E. 
‘ RESEAROH ASSISTANT to work on a project concerned with Teottonle 
equipment for the control of machine tools—The 
chester College of Science and Technology, Sackville Street, leencbenter 


1 (July 
"ag (preferably with qualifications in applied 
) IN erably with ualif n the University 
of Aberdeen and Robert Gordon's The Secretary, 
University, Aberdeen (July 5). 
ASSISTANT, Grade B (graduate, stad industrial ex- 


ALLURGY—The Princi 

ogy, Normanton Road, Derby (July 6) 

engineering or photography) IN to teach to = 

certificate of edueation advanced Leman and pone Mond national certificate 

chemistry ; and an ASSISTANT, Grade “B” IN BIOLOGY, to teach to 
certificate of education advanced level—The Princi Harrow 
cal College, Station Road, Harrow, Middlesex (July 6). 

ASSISTANT LECTURER (preferably with a knowiedgs 7 of powder 
metallurgy) IN THE DEPARTMENT OF METALLURGY 
liege of Technology—The a of Bducation, 
Education Offices, Rotherham (July 6). 

BIOCHEMICAL RESEARCH ASSISTANT (with postgraduate experience), 
for studies involvi: a of tissue constituents and tissue 
metabolism—The tary, of Maudsley 
Hospital, Denmark Hiil, London, (July 6). 

x. cr Puysicist ( (with 


perience) 
of Technol 


of a “wide range of natural and synthetic high for ina and other 

compounds, prepared in work on uses of radiation industrial ee 
roup Recruitment Officer, Atomic 

tablishment, Harwell, Didcot, Berks, quoting a 6). 

with a & pass degree in 


EXPERIMENTAL OFFICERS ( ag | or other 
suitable qualifications) IN GENET 
AGRONOMY and CHEMISTR The Regist Welsh Piant B 
Station, Universit College of Wales, ‘Aberyst (July 6). 
POST-DOCTORAL for on organometallic 


compounds under the of Dr. P. L. Pauson—The 
niversity, Shefheld (July 6). 

SENIOR LECTURER IN APPLIED Puysics at the Muni Coens, 
Southend-on-Sea—The Chief Education Officer, ion Office, 
Warrior Square, Southend-on-Sea (July 6). 

SENIOR LECTURER IN ORGANIC CHEMISTRY; LECTURER 
RERING (pre mave strar, Col of 
Tee uffolk ‘Stree t, Birmingham (Jul 

ISTANT a GROUNDS AND (with extended 
crsaens at an agricultural college or farm institute or a 
botanic en), for duties which will include the hiring and super- 
vision of landscape gardening labour and responsibility for maintaining 
and using mec! echani nical equipment—The Assistant Registrar (London). 
Universit College of G , 29 Tavistock Square, London, W.C.1, 
or The istrar, University College of Ghana, “Achimota, Accra 


RITISH COKE RESEARCH FELLOW IN THE DEPARTMENT OF CHEM- 
ISTRY, ACY investigate the carbonization of high polymers and — 
materials and to examine the B ne pe and chemical properties 
cokes and activated carbons— Registrar, The University, Hull 


(July 8) 
LBOTURER IN AGRICULTURAL BIOCHEMISTRY—The Secretary, The 
(July 9). 
mathematica) (with Gualiation in elther pure or apptid 
ematics N THEMATICOS—The rar, e niv ty, 
SSISTANT (with an honours degree in teriol or equivalent, 
together with postgraduate IN oF 
BACTERIOLOGY—The Secretary, The Edinburgh and East of Scotland 
College of Agriculture, 13 George Square, Edinburgh a ty 
FELLOWS (2) @ good honours hysics, 
1 engin wey to work under direation of 
the Head of the Department of Textile Chemistry—The Registrar, 
Manchester Coll on mye and Technology, Manchester 1 (July 12). 
LECTURER IN D MBTAPHYSICcs in St. Salvator’s College— 
to ‘University Court, College Gate, St. 
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EXPERIMENTAL OFFICERS (3) THE BEE DEPARTMENT, 
for work on (a) bee diseases ; (b) field behaviour of bees ; and (c) the 
social of bee communities—The Secre Rothamsted 

Herts (July 15). 
EPARTMENT OF PATHOLOGY—The Secretary, 
The "University, Hedi Edinburgh (July 15). 

OER (with a first- or second-class honours degree 
in microbio , oa ant. or second-class honours degree which 
included chemistry and biology, followed by a postgraduate diploma 
in bacteriology) AT THE WATER POLLUTION RESEARCH LABORATORY 
(D.8.1.R.), Stevenage, Herts, for research on bacterial problems con- 
nected with the treatment of sewage and trade wastes 
of ge arr Ministry of Labour and National Service, Technical 
(K), 26 King Street, London, 8. Wi, quoting 

-180/7. 

(with a first- or second-class honours 
in physica] or inorganic chemistry or metal physics) IN THE 

EBSEARCH LABORATORY (D.8.1.R.), Teddington, for the a7 ‘of 
oxidation ot mechanism of atmospheric corrosion of metals— 
Ministry of Labour and National Service, Technical and Scientific 
— (K), 26 King Street, London, 8.W.1 aenee F.743/6 (July 15). 

‘ANT EXPERIMENTAL OFFICER (wit! ith a pass ware or equiv- 


amit THE DEPARTMENT OF POTATO GENETICS awa in the 
breeding of a selection of Seats varieties pon we 4 blip t and to 
virus diseases—The Secretary, John Innes Horticultural tution, 
Hertford (July 17). 
ECT IN DEPARTMENT OF ZOOLOGY, University of 
Town, South tary, Association of Universities 
= British Con 86 Gordon Square, London, W.C.1 (South 
ica, July 20 


ASSISTANT (with some of of biology and chem- 
istry) IN THE FISHERIES DEPARTMENT, Somerset 
River Board, for duties which will include the inspection of sewage 
works and trade waste treatment plants, river cect ive and the =. 
ination of samples—The Chief Engineer, Somerset River Board, Th 
Wa , West Quay, Bridgwater, Somerset (July 22 

BSEARCH AGRICULTURALIST for a study in the use of farm motive 
power, with particular reference to fuel economy and associated 
aspects of farm management—The Registrar (Room 9, O.R.B.), The 
University, Reading (July 22). 

Lecrurers (2) (with an interest in observational science or fluid 
dynamics) IN THE METEOROLOGY DEPARTMENT—Prof. P. A. Sheppard, 
Imperial College, London, 8.W.7 (July 27). 

LECTURER In ACTERIOLOGY—The Secretary of University Court, 
The University, Glasgow (July 31). 

Lew er IN Botany at the University of O , Dunedin, New 
Zealand—The Secretary, Association of Universit: es of the British 
Commonwealth, 86 Gordon Square, London, W.C.1 (New Zealand, 


, together with ™postgrada uate research experience in 
IN THE DIVISION OF ANIMAL TH 

L.R.0.), National Cattle Breeding Station, near 
Rockhampton, to initiate research into biochemical 

lems related to physiological and metabolic diffe 
of cattle—Chief Scientific Officer, Australian Seientific 
— Office, Africa House, oer. London, W.C.2, quoting 
intment No. 231/4 (August 1 


OF AGRICULTURE in the Malaya, 
—tThe Secretary, Inter-University Counci] for Higher 
One, 29 Woburn Square, London, W.C.1 (August 15 
In NATURAL History (EcoLoGy)—The Secretary, 


LECTURER IN 
University, Aberdeen (August 31). 

LECTURER IN NATURAL PHILOSOPHY (PuHysics), for work in the 
Medical Physics Unit—The Secretary, Che University, Aberdeen 


(August 31). 
IN THE Lampeter. PHILOSOPHY—The 


ASSISTANT LECTUR: 
Principal, St. David’s 
ASSISTANTS (women, with a Hy wiedge of Italian, Spanish 
or Portuguese, and preferably with an in tor = 
preparation of the insect section of the Z 
record of the world literature in entomology or ‘abstracting 
scientific papers in economic entomology— Director, Common- 
wealth Institute of eemeeeer, 56 Queen’s Gate, London, 8.W.7. 
LzeorurER, Grade B (with a "general science degree in chemisiry 
and physics und a diploma in a or its equivalent with teach 
ing experience) IN THE DEPAR’ F HEALTE EDUCATION—The 
the Governing Body, Polytechnic, London, 


LECTURER (with a sound knowledge of statistics) TO TRACH MATHE- 
MATICS to B.Sc. Engineering and Genera] Degree levels ; and a Grade 
B ASSISTANT TO TEACH MATHEMATICS for Craft and National Certificate 
courses in Engineering—The Registrar, College of Technology and 
Commerce, Leicester. 

MATHEMATICIANS, AERODYNAMICISTS and AERO-ENGINEERS (with 
or obtaining, first- or second-class honours di in mathematics or 
engineering or equivalent) at a Ministry of Supply Experimental 
Establishment, for duties which include research and investigation 
into problems of aircraft performance, stability and control; 
application of mathematical techniques to problems relating to aero- 
dynamics, structure, navigation, armament, etc., and it 
in connexion with performance estimation of new types of aircraft— 
The Ministry of Labour and National Service, Technical and Scientific 
— (K), 26 King Street, London, 8.W. 3 quoting A.421/6A. 
Reaper (with high academic qualifications and the ability to 
ota research ~ to organize and conduct tgraduate lecture 
courses) IN a MECHANICS in the De nt of Civil and 
ngineering—The Clerk to the Governing pe, Battersea 
College of Te ology, London, 8.W.11 

ARCH ASSISTANT (with a good engineering oe ee, 
sere IN THE DEPARTMENT OF DYNAMICS, ine in 
~~ of povent lift as ap 9 to wings of low aspect ratio—The 
rder, College of Cranfield, 
in 


ASSISTANTS 
matics)—Northern Po! c, 


| 
t of 
mu- 
ler. 
ntur 
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the 
nites 
nites 
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the 
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SCIENTIFIC OFFICER (CHEMIST METROPOLITAN POLICE 
10 165, Scotland Yard, London, 


8.W.1 
SENIOR CHEMICAL ENGINEER, Principal Scientific Officer grade 
(with a ~ or second-class honours degree in chemistry or chemical 
ae ior equivalent), and not less than seven years postgraduate 
experience), to serve as a deputy to the Head of a Chemical Engineer- 
ment Section—The Senior Recruitment Officer, Atomic 
Establishment, Aldermaston, Berks, quoting 


ing Develop 


REPORTS and other PUBLICATIONS 
(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Bulletin of the British Museum (Natural History). 
Vol. 5, No. 2: New Genera and Species of Ethiopian, Mascare: 
Aus’ viidae (Hemiptera-Heteroptera) in the British Museum 
(N.H.), London. By N.C. E. Miller. Pp. 4 
to the Exhibition Galleries of the eo ral History Museum 
Fifth edition. Pp. vi+30. 1s. 6d. (London : tish Museum (Natural 
History), peer) 1 
University of Reading: Museum of sh Rural Li Report 
ts. By Dr. . Smith. 


University, Museum of 


1 
te of Chemistry. Lectures, Monogra) and rts 


. With an 
introduction’ by Dr. C. H. Bamford. (London: Royal 
Institute of Chemistry, 1957. 


7s. 6d.; 1.15 dollars. [ 

British Electrical and ied Industries Research Associa’ 

Technical rt L/T338 : of Continuous 
B. Paranja: . 6s 


mtacts. By J. Riddlestone. Pp. 12+5 
ead: British ae and Allied Industri 
Association, 1955 and 1956 
Readers’ Guide to Books’ on Biology. Pp. - (London: Library 
Association, County Libraries Section, 1957.) (135 
ted. Silicone Noize, “ee The Effects of 
on Pp. 14. (London : : Midland Sili- 
cones 


) 35 

Eighth Report of the Wildfowl Trust, 1954-1956. Edited by tei 
Scott and — Boyd. Pp. 156 (24 plates). (London: Country Life, 

Ltd., 1957. Published for the Wildfowl Trust.) 10s. net. 135 
Aero Research T: ical Notes. No. 172 1957): 

Pp. 6. (Duxford : ero Research 


(135 


for Jaguar Cars. 
Limited, 1957.) 
Local Government: Functions Councils and Colnty 
District Councils in and W: Pp. 10. (Cmnd. _) 


(London: H.M. Stationery Office, 1957. a5 8s. 
Ministry of Education: Science Museum. Books on 
a Subject Ca of Books in the Science Library. Pp. x +183. 
(London: H.M, Stationery Office, — 16s. net. 135 
Polish Cultural Institute. ly Guide to Polish 
Periodical Literature, Vol. II 2. April, 1957. Pp. ii+63. Bas ong 
Polish Cultural Institute, i987} 


135 

ational Institute of Collected Reprints, vol 4. 
Reprints Nos. 125-162 near ational 
of 1956 (135 


Special Re No. 294: Individual 
ficie: . Pirenne, F. H. C. 


Marriott and Doherty. With | a A = The Fre uency of 
Seeing at Low by H. K. and P. R. McDonald. 
Pp. "viii +83 +1 plate. (London: H.M. Stationery Office, 


M Research Co 
Differences Doherty 


Treland : 
>. 
Pp. 7 Crops for I 
Leafiet No. 130: The Cultivation 4 Lettuce. Pp. 11. 
Ministry of Agriculture, 195 

T.I. Nuclear and Technical 
Development Activities for the Atomic Energy ustry. Pp. 16. 
(London: T.I. Nuclear Engineering Limited, 1957.) 

Aluminium Development Association. Aluminium ‘a Electrical 
Engineering: an Introductory Survey. Pp. 72. (Applications 
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By Tom F. W. Pp. 
lates 20 and 21. 60 cents. Bulletin 1030-B : y 
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iv +65-98+4 plates. Bulletin 1030-J: Strat raphy of 
Morrison Formation in Part of ae New Mex Vv. L. 
Freeman and L. 8. Hilpert. Pp. i Ainge ietin 
1030-H : Uranium in Black Shale Deposits, Northern Rocky Moun- 
tains and Great Plains. By W. J. Mapel. ro iii +211-236 + plates 
14 and 16 55 cents. Bulletin 1035: Bibli phy of North American 
952 and 1953. By Ruth Vi 
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1042-D: Quicksilv ashington Coun‘y 
daho. By Clyde P. Ross. 70-104 + plate 4-8. 1.25 dollars’ 
1042-H : on Shale Resources of 
k John R. Donnell. 
45 cents. Bulletin Geoph 


: hysical 
stracts 166 By Mary C. Rabbitt, Dorothy 
11+193-292.' 25 cents. 
Bulletin 1046-B Saeed Apa te at Mineville, Essex 
County, New York. By F. A. McKeown and Harry Klemic. Pp. 
States Department of the Interi Geological 8: 
Or jurve 
Water-Supply Paper 1198: Quality of Surface Waters of the United 
tes, 1951. Parts 5-6: Hudson Bay and Upper Mississippi River 
Basins, and Missouri River Basin. Prepared under the direction of 
. Pp. x+586. 2 dollars. Paper 1252: Quality 
of Surface Waters of the United States, 1952. Parts 7-8: wer 
Mississi pi River Basin and Western Gulf of Mexico Basins. ed 
under the direction of 8. K. Love. do 
Suppl a 1322: Water Levels and Artesian Pressures in Observa- 
pS United States, 1954. Part 2: Southeastern States. 


‘ownsend V: 
R. G. cMurtrey, With a section on mical ality 
of the Ground Water 4 H. A. Swenson. Pp. iv+171-290+plates 
19 and 20. Professiona! Paper 274-G: Eco! of Foraminif 
Northeastern Gulf of Mexico. By Orville L. Pp. iii +179-204 
29-31. n.p. Professional Paper 274-J : Fossils from the Eutaw 
Formation, Chattahoochee River Region. 
henson. iii +227-250 + 


of Mariana Islan; 
nm E. Cloud, Ie. George 
vii+12 26 +35 $ dollars. 
eral of Ce: Cochise Coun. 


Pp. v+170+13 2.p. 
nd 195 


: The Position in Europe and in the United 
Nos. 136 Paris: Euro; 


r European 
Mi 


tcrochemical Journal. 
annually (1 volume). Bubsoription 
tage 0.50 dollars per me ( 
, 1957. Published under the auspices of, The Metropolitan Micro- 
chemical Society.) 
phien des 


x+ ; Agrarmeteorologische Bi phie, 1954. 

Bearbeitet von Max ae x+82. 7 D.M. ' 
Bibliographie, 1 Bearbeitet von Max 


Publications de l'Institut National pour I’Btude Agronomique 


Congo Belge. Climatologique. Communication No. 3: 
i d’Années Séches et ge a au Congo Belge et au Ruanda- 
gg Par Dr. Franz Bulto . 22+4 cartes. Série Scientifique. 


: PAlimentation Minéraie Caféier (Coffea erre). 
r Dr. A. Molle, Pp. 164. (Bruxelles: Institut National 

l’Etude Agronomique du Congo Belge, 1957.) 160 francs. fias 
Smithsonian Miscellaneous Collections. Vol. 134, No. 7: ly 


White Influence Upon Plains Indian Catlin 

1 Bodmer among the 1832-34. ‘John . Bwers. 
ii+11+12 4292.) (W: ington, 
sonian Institution, 1957.) 

Catalogues 

Government Publications Sectional List No. 3: t of 
Scientific and Industrial Research. Revised to October, 1956. Pp. 36. 
(London: H.M. Stationery Office, 7.) 

New Zealand : ment of Scientific and Industrial Research. 
List of Publications. (September, 1956.) Pp. 22. (Wellington: 


Government Printer, 1956.) 
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of the Fngincering Institutions. 


(b) post. 


Conditions of service include: 
(a) Three-year initial 


A CAREER IN SOUTH AFRICA 
AFRICAN EXPLOSIVES AND CHEMICAL INDUSTRIES LTD. 
has vacancies for 


(a) SENIOR ENGINEERS (Meehanieal or Electrical) 
Minimum qualifications: B.Sc.(Engineering) and/or Corporate Membership of either 


(b) SENIOR ENGINEER (Work Study) 

Minimum qualifications as (a) above, and previous experience in Work Study. 
Total emoluments, which include a cost of living allowance and annual bonus, will 
lie within the range of £1,750 to £3,250 for the (a) posts and £1,750 to £2,250 for the 
Initial placement will depend upon qualifications, experience, and personal qualities. 


of passage (including wife and children of 


House, Millbank, London, S.W.1. 


married man) and an allowance. 
(b) Guaranteed accommodation for renting. 
(c) Membership of Pension Fund or Provident Fund and Medical Aid Society. 
(d) Leave facilities which make provision for long leave at intervals. 


Further information and application forms can be obtained from Mr Abrens, 
AFRICAN EXPLOSIVES AND CHEMICAL INDUSTRIES LTD., vg ‘Chemical 


THE BRITISH SCIENTIFIC INSTRUMENT 
Research Association require a Chemist for re- 
search and development work in their Chemistry 
Department. The work is concerned with 

materials used in the manufacture of scientific 
instruments—in particular, glasses, ceramics, and 
plastics. Candidates should possess an honours 
degree in chemistry and should have at least two 
or three years’ industrial experience. Salary in 
the range £650 to £900 per annum depending upon 
age and qualifications. Pleasant working condi- 
tions in semi-rural surroundings.—Applications in 
writing to the Head of Chemistry Dept., 
B.S.1.R.A., Sira, South Hill, Chislehurst, Kent. 


H.N.C. standard required in the Shepherds Bush 
laboratories of British Insulated Callender's 
Cables Limited for work on a variety of projects 
including studies of fabrication techniques and 
mechanical properties of ferrous and non-ferrous 
materials for cables and accessory equipment. 
The post offers good scope for initiative and op- 
portunities will be given to gain experience of 
works practice. Five-day week. Pension fund. 
—Applications, giving details of age, qualifica- 
tions and experience, should be made to Manager 
(Personnel), Norfolk House, Norfolk Street, 
London, W.C.2, quoting reference W.L.11. 


IMPERIAL CHEMICAL INDUSTRIES LIMI- 
ted, Dyestuffs Division, has vacancies in its Re- 
search Department for Physicists to work on the 
following techniques: (1) high-resolution nuclear 
magnetic resonance spectroscopy; (2) electron 
Paramagnetic resonance spectroscopy; (3) high- 
resolution mass-spectrometry. The work involves 
in the first place the establishment of apparatus 
and then its application to studies of molecular 
structure. These are new techniques of consider- 
able potential value in an expanding scientific in- 
dustry. The posts offer excellent opportunities 
for carrying out original research and the publi- 
cation of results of scientific value is encouraged. 
Applications are invited trom Physicists having 
good honours degrees, and preferably with some 
research experience and knowledge of the tech- 
niques involved. The appointments carry attrac- 
tive starting salaries which depend on age, quali- 
fications and experience.—Please write, giving 
brief details of age, qualifications and experience, 
to Staff Department, Hexagon House, Blackley, 
Manchester 9, quoting Reference 1/13. 


TRADE ANNOUNCEMENTS 


GLASS FIBRE FILTER PAPERS (BORO- 
silicate Glass) from U.S.A.—Send for details to 
Lid., Mark Road, Hemel Hempstead, 

certs. 


FOR SALE AND WANTED 


WANTED — POLARIZING PRISMS 
larger sizes, state dimensions—our offer by return. 
won Instruments, 244 High Holborn, London, 


MISCELLANEOUS 


MURDOCH TRUST 

For the BENEFIT of INDIGENT BACHELORS 
and WIDOWERS of good character, over 55 years 
of age, who have done * something” in the way 
of promoting or helping some branch of Science. 

Donations or pensions may be granted to 
persons who comply with these conditions. 

For particulars, apply to MESSRS. SHEP- 
HERD & WEDDERBURN, WS., 16 Charlotte 
Square, Edinburgh, 2. 


Mi ©The chemistry of the rare earths has for some 
a years been one of the research projects in the 


te Johnson Matthey laboratories. Methods for the 


‘a in a state of high purity. 


SIE Details of purity and availability of the oxides of these ih fox 
carth elements will be forwarded on request. Salts 
May of any of these elements can be prepared to meet individual Viena 
Yas demands, and several rare earth metals can now be (ie 


Bee extraction and separation of the oxides of these BAM 
clements have been steadily developed, and today 
‘wa all fifteen of the known rare earths are available ox 2} 


a 


Johnson, Matthey & Co., Limited, 


pete ~ wt 


73/83 Hatton Garden, London, E.C.! 
Telephone : HOLborn 6989 Telegrams: Matthey London Telex 
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ROTARY 
MICROTOME 


Descriptive leaflet forwarded on application 


R. & J. BECK LTD. 


69/71 MORTIMER ST., LONDON, W.1 


Movement Control! 


Most instruments make use of movement in one form 
or another to indicate readings, but one of the problems 
facing designers is that of rendering extremely smal! 
movements easily visible to the eye. 


Projection of a graticule image swinging past a light 
source is the ideal method of magnifying such movement 
and giving foolproof indication without increasing friction 
or wear, for example to record the swing of the beam 
of a balance, of a compass, or even of a gramophone 
pick-up over the grooves of a record. By efficient use 
of prisms, moreover, such optical systems can be very 
compact, and the method offers wide scope for develop- 
ment where movement must be indicated to be con- 
trolled both in instrumentation and in machine tools. 


The essential component is, of course, a good graticule, 
and we don’t need to tell you who to contact about 
that. 


Graticules 


LIMITED 


57-60 HOLBORN VIADUCT, LONDON, E.C.i 
Phone: CENtral 2717/8 Grams: Rheinberg, Cent., London 


RE ENS 


PURE FILTER PAPERS 


are Competitive in Price 
and made to published 
standards. 

Ask for descriptive 
book NG.55 

which gives you the 
specifications 


J. BARCHAM GREEN LTD. 
MAIDSTONE, ENGLAND 


Reference Cells by Muirhead 


D-845 INDUSTRIAL WESTON REFERENCE CELLS 
SPECIFICATION 


E.M.F. 1.0193 volts absolute, subject to manufacturing 
ar wt exceeding 0.0004V (unmounted); and 0.0002V 
mount 


Temperature coefficient does not exceed 5uV/°C over the 
range 10°—40°C. 


Internal resistance at 25°C average 800 ohms. Maximum 
1200 ohms. 


Temperature hysteresis negligible over normal operating 
range of temperature. 


PATENTS British and Foreign patents pending MUIRHEAD 


MUIRHEAD & CO. LIMITED - BECKENHAM. - KENT - ENGLAND 
Phone: Beckenham 0041 Grams & Cables: MUIRHEAD BECKENHAM 


Printed in Great Britain by FisHer, KNIGHT & Co.. Ltp., The Gainsboro 
at St. Martin’s Street, London, W.C.2, and St. MarTIN’s Pass, INc,, 103 


Press, St. Albans, and published by MACMILLAN & CO., LimiteD, 
fark Avenue, New York ONLY ie June 29, 1957. 
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AUTOMATIC 
ction PARTICLE COUNTER & SIZER 


@ METHOD: Wide track scanning 
@ SIZE RANGE: Approximately <1-0 to 200 u 
@ AREA SCANNED: 50 mm.’ covered by 200 scans with 
: 10 mm. active regions per scan 
@ SPEED: 200 scans in 55 seconds 
id 
Ls This instrument can be used to size and count a wide range of 
materials on either a standard 3 x I-inch slide or in a liquid 
: counting chamber. It is now in production and may be demon- 
1 strated in our showroom. 
ad Write for Leaflet No. 872 
im 
8 CASELLA (ELECTRONICS) LTD. 
46-48 OSNABURGH STREET, LONDON, N.W.I 
: TELEPHONE: EUSton 6896 2 
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CATALIN 


MOLECULAR MODELS 


for instruction in and the study of molecular configuration 


Accurately dimensioned after the Stuart pattern, Catalin 
models give the truest possible representation of the 
stereochemical picture and provide the most convenient 
means of demonstrating the phenomena. The models 
consist basically of distinctively coloured spheres and 
comprise ELEVEN ELEMENTS in their various valency 
states: HYDROGEN - CARBON - NITROGEN 
PHOSPHORUS - OXYGEN - SILICON - SULPHUR 
FLUORINE - CHLORINE - BROMINE - IODINE 
Each element is designed to give appro- 

priate representation to the three basic 


dimensions of the atom: 
BOND LENGTH + BOND ANGLE - SPHERICAL DIAMETER 


Please write for complete information to: 


Precision-machined from highly durable 
Catalin cast phenolic resin, Catalin 
Molecular Models are available in two sets: 
STANDARD SET 

250 units .. .£40.0.0 

STUDENTS’ SET 

110 units .. . £20.0.0 

Complete with accessories in partitioned 
and lined leathercloth folding case. 
Separate units of all elements 
supplied. 4/- each. 

Models for double or treble bonds are 
fitted with locking pins. 


CATALIN LIMITED 


WALTHAM ABBEY - ESSEX - TELEPHONE: WALTHAM CROSS 3344 
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ELECTROPHORESIS 
APPARATUS 


A complete apparatus for 
measurement of protein in 
body fluids, comprising Power 
Unit, Bath, and Photoelectric 
Measuring Unit. Simple to 
use, rapid, accurate, robust 
and low priced. 


Send for full details of this and other ‘‘EEL’’ photoelectric instruments. 


EVANS ELECTROSELENIUM LTD 
SALES DIVISION 66 . HARLOW . ESSEX 


Representatives for Sales and Service 
Manchester area:—Messrs. A. M. Lock & Co. Ltd., Crompton Street, Chadderton, Lancs. 
North of England:—Messrs. Electricals Ltd., 14, Claremont Place, Newcastle upon Tyne, 2. 
Scotland:—Mr. L. T. Jones, 9, Wardlaw Drive, Rutherglen, Glasgow. Tel: Rutherglen 2773. 
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etiwe ‘guides’ 


on Metabolic Routes 
| The radioactive tracer method is now indispensable for the study of metabolic 
| To scientists engaged in such researches We can supply several 
ed “ labelled ” compounds from stock or at short notice, of which the 
following are examples (G = generally labelled) : 
| Cholesterol-4-C14 D-Mannose-C14 (G) 
Maltose-C14 (G) Histamine (2-ring-C14) 
ni-Cystine-S3 5 Sorbitol-C14 (G) 
| L-Arginine-C14 (G) Taurine-S35 
Fumaric acid-1-C14 Glycerol-1-C14 
| p-Glucose-1-C14 (or, G) pi-Serine-3-C14 
Sodium acetate-1-C14 (or, 2) p-Mannose-1-C14 
Sodium pt-lactate-1-C14 (or,2) Sodium pyruvate-1-C14 
| pi-Methionine-S35 pi-Valine-1-C14 
t-Valine-C14 (G) Hypoxanthine-8-C14 
Guanine-8-C14 Linoléic acid-1-C14 
| DL-Tryptophane [indoly] (alanine-3-C14)]. 
DL-3 (3, 4-Dihydroxyphenyl) alanine-2-C14 
| Glyceryl tri(stearate-2-C14) 
Send for our comprebensive list. 
| THE L CENTRE 
AMBRSHAM - BUCKINGHAMSHIRE + BNGLAND 
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Wherever there’s a tap, the 
Mark V Portable ‘“ Deminrolit” 
will produce water equal to that of 
commercial distillate at a fraction 
of the cost without using heat 
or steam. The Mk V Portable 
“Deminrolit” is ideal for 
laboratory, workshop or 
process use. Write for de- 

tails to address below. 


Permutit 


THE PERMUTIT COMPANY LIMITED 
Dept. V.H.284, Permutit House, Gannersbury Avenue, London, W.4. CHIswick 6431 
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larger 


love-apples 


Tomatoes have put a ring round thé world since 
travellers’ tales first told of the succulent 
Peruvian love-apple. Wherever there are 
warmth and water and good, rich soil, the 
tomato is a paying proposition—provided the 
soil is not, also, a home for nematodes. Two 
of these minute yet voracious parasites, the 
Potato Root eelworm (Heterodera rostochiensis) 
and the Root-knot eelworm (Meloidogyne incog- 
nita) are among the tomato’s deadliest enemies, 
and in a very short time their root-gnawing 
hunger can mean complete crop failure. Yet 
until recently there was little that could be done 
about such attacks. 

Today, a dramatically powerful Shell soil 
fumigant, D-D, is opening new vistas of 
productivity to tomato growers. Tests have 
proved that D-D injected into the soil gives 
virtually complete crop protection against 
nematodes, with almost unbelievable benefits 
to the grower. In some instances, yields have 
increased by over 100% ; plants have doubled 
in height; fruit has improved in size and 
quality. Proof indeed of the power of this 
important Shell pesticide—and of the strangling 
power of nematodes in untreated soil. 


D-D, Nemagon, aldrin, dieldrin and endrin are pesticides for world-wide use 


For further information apply to your Shell Company. 
Issued by The Shell Petroleum Company Limited, London, E.C.3, England 
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NDLING EQUIPMENT 


RADIOACTIVE AND MATERIALS” 


Also manufacturers of 
Static and Dynamic 
Recording Equipment 


WATFORD HERTFORDSHIRE ENGLAND 
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Estimation 
of Vitamin A 


The well-known Carr-Price method of <a to the list of Method Sheets now avail- 
et — 


Vitamin A determination has been adapted 
for the Unicam SP.600 Spectrophotometer 
and full details are given in our Method 
Sheet No. 19. Where ultraviolet absorption 
instruments are not available this method is 
likely to be of considerable interest. Method 
Sheets are available without charge. 

A detailed description of the SP.600 and 
information on applications will gladly be 
supplied on request. 


Silica in Mixtures. 


. Calcium in Water. 
. Cobalt in Stainless Steel. 


Manganese in Feeding Stuffs. 


. Copper in Edible Oil. 
. Nickel in Edible Oil. 
. Fluorides. 


18. 
19. 


Copper in Wort, Beer and Yeast. 
Vitamin A. 


NICAM 


SPECTROPHOTOMETERS 


ARBURY WORKS - CAMBRIDGE 


UI6IA 


UNICAM INSTRUMENTS LTD . 
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SCHIZOPHRENIA 


SOMATIC ASPECTS 
Edited by DEREK RICHTER 


Neuropsychiatric Centre, Whitchurch Hospital, Cardiff 


This volume is the result of discussions held by a small group of scientists and 
clinicians. arranged with the assistance of the Mental Health Fund and the Ciba 
Foundation, in London. In presenting their papers, the writers have aimed at 
giving a reassessment of the present position of our knowledge of schizophrenia 
in the fields of research in which they are working, and the book therefore repre- 
sents a series of viewpoints from investigators approaching the problems from 
different angles and seeing it in different ways. 


40s. net 


HYPOTENSIVE DRUGS 


Edited by M. HARINGTON, M.B., M.R.C.P. 
Hammersmith Hospital, London 


The proceedings of a conference on hypotensive drugs and the control of vascular 
tone in hypertension held in London, and organized by the learned societies princi- 
liy concerned with this subject, including the discussions which took place 
ollowing the presentation of the papers. A valuable and up-to-date contribution 
to the literature on the subject, which should prove of great use and interest to all 

working in or concerned with this field of medical science. 
$8.00 


50s. net 
THE SOCIAL PROBLEM OF 


MENTAL DEFICIENCY 


By N. O'CONNOR and J. TIZARD 
Institute of Psychiatry, Maudsley Hospital, London 


This book deals with the important question of the care and treatment of the 
mentally handicapped. A brief history of the principles of methods of treatment 
in the past is followed by a report on the authors’ research dealing with problems 
arising from the attempt to rehabilitate mentally retarded patients. 


“. . . This modest volume contains a wealth of information and must be regarded 
as indispensable to any student or practitioner interested in the problem. . . .”— 
The Lancet, December 6, 1956. 


308. net $5.00 
IN PREPARATION 


THE METABOLISM OF THE 
NERVOUS SYSTEM 


The proceedings of the Second International Neurochemical Symposium 


Edited by DEREK RICHTER 
Neuropsychiatri: Centre, Whitchurch Hospital, Cardiff 


PERGAMON PRESS 


LONDON NEW YORK PARIS 


4 & 5 Fitzroy Square, London, W.1 24 Rue des Ecoles, Paris Ve 
122 East 55th Street, New York 22, N.Y. 
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can be attained 


‘on industrial work 


From the early days of Vacuum processing, great strides have 
been made to improve these techniques ; much progress and 
development of oil diffusion pumps have been accomplished 
within recent years. Constant demands from industry necessi- 
tate still further improvements. Leybold foresaw such future 
requirements, and started research and development work in 
this field of vacuum processing many years ago. They have now 
produced oil diffusion pumps capable of pumping speeds of 
30 to 20,000 litres per second, and attaining ultimate pressures 
of the order of 10-* mm. Hg. 


For further information regarding this equipment, please send 
your enquiries to Leybold Vacuum Sales Ltd., Dept. N.P. 


| LEYBOLD VACUUM SALES LTD. 


YBOLD — 


Ag:nts for Leyboid, Germany. 


FOR RESISTIVITY SURVEYING USE THE NASH AND THOMPSON 


GEOPHYSICAL TELLOHM 
Soil Resistance Meter 


This new instrument by Nash & Thompson Ltd. measures the 
electrical resistance of soil with great accuracy and speed. 
Intended primarily for geophysical prospecting, the Tellohm 
Soil Resistance Meter has many advantages: it is accurate 
within | per cent F.S.D. on each of seven ranges (0.32 
to 10,000Q full scale), and is battery-operated and 
portable, weighing only 163 Ibs. and measuring 
only 14” x11" x5". Of rugged construction, the 
6lellohm is housed in a metal reinforced resin- 
bonded fibre case and is made up of proved com- 

ponents tested for use in all climates. 
The geophysical Tellohm can be adapted for four, 
three or two probe working and can measure probe 
resistances up to 10,000Q. It is extremely easy to operate: 
there is no handle to crank: just press a button and adjust the 

balancing potentiometer. 
For further details write to 


Nash and Thompson LIMITED « Oakcroft Road, Chessington, Surrey - Elmbridge 5252 


W.H.G./N.T.54 
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The Anatomy of the 
Honey Bee 
by R. E. SNopGRAss 
Med. 8vo. 334 pages. Illus. 50s. 


The Marine and 
Fresh-Water Plankton 


by Cuar.es C. Davis 
Med. 8vo. 562 pages. 681 figures. 80s. 


Refrigeration and Air 
Conditioning 


by R. C. JORDON AND J. B. PRIESTER 
Revised Edition. | Med. 8vo. Illus. 65s. 


Human Relations for 
Management 
The Newer Perspective 


Edited by E. C. Bursx from the pages of the 
Harvard Business Review. 


8vo. 372 pages 27s. 6d. 


CONSTABLE & CO. LTD. 


10 ORANGE STREET, LONDON, W.C.2 


Veterinary 


DIAGNOSTIC METHODS IN 
VETERINARY MEDICINE 
Geo. F. Boddie, B.Sc., M.R.C.V.S. 


This fourth edition contains a substantial number 
of additions and alterations to the text. The object of 
the work remains as an attempt to present, in a 
concise form,.a description of diagnostic methods used 
in veterinary medicine along with details of inter- 
pretation, 25s. 


VETERINARY 
PARASITOLOGY 
Geoffrey Lapage, M.D., M.Sc., M.A. 


“The control of parasitic infections in farm stock 
has received increasing attention in recent years but 
it would be difficult to find a book in the English 
language which covers the subject in such an authori- 
tative and comprehensive way as does this.’’ The 
Lancet. 63s. 


PHYSIOLOGY AND 
BIOCHEMISTRY OF 
LACTATION 

S. J. Folley, D.Sc., Ph.D., F.R.S. 


For the first time in book form is presented an up- 
to-date, critical and authoritative review of our 
present knowledge of the complex physiological and 
biochemical processes involved in the growth and 
function of the mammary gland. 18s. 6d. 


Send for veterinary list to:— 


Oliver & Boyd 


Tweeddale Court, Edinburgh | 
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Just published : 


Bicxorr, E. M. : Determination of Carotene. 
EMBREE 


Smcper, R. H., and Porter, C. C. : 


Author Index, Subject Index, Cumulative Index 
1957 9x 6 


Previously published : 
Volume I 1954 532 pages 
Volume II 1955 476 pages 
Volume III 1956 437 pages 


88-90 CHANCERY LANE. LONDON. W.C.2 


METHODS OF BIOCHEMICAL ANALYSIS 


VOLUME IV 
Edited by DAVID GLICK 
Professor of Physiological Chemistry, University of Minnesota, Minneapolis. 
CONTENTS : 
D., Ames, S. R., LEHMAN, R. W., and Harris, P. L. : Determination of Vitamin A. 


R. T. : Measurement of Polyunsaturated Fatty Acids. 
: Determination of 17,21-Dihydroxy-20-ketosteroids in Urine and 


Plasma. 
——, C. F., Leonis, J., LINDERSTR@M-LANG, K., and OTTESEN, M.: The pH-Stat and Its Use in 
iochemistry. 
eee K. S., and Spencer, B. : Assay of Sulfatases. 
FIsHMAN, Ww. H., and Davipson, H. M.: Determination of Serum Acid Phosphatases. 


GALE, E. F. : Determination of Amino Acids by Use of Bacterial Amino Acid Decarboxylases. 
Srncer, T. P., and Kearney, Edna B : Determination of Succinic 


INTERSCIENCE PUBLISHERS LTD. 


Dehydrogenase Activity. 


362 pages 68s. 


WM. DAWSON & SONS LTD. 


ANTIQUARIAN SCIENTIFIC 
PERIODICALS & BOOKS 
Complete libraries purchased 
4 DUKE STREET MANCHESTER SQUARE 
LONDON 


Scientific Circulations Ltd. 


a have extensive stocks of Technical Journals, Periodicals 
Special terms for Technical and mercial 
a ay All Scientific and Technical publications purchased. 


111, Eastbourne Mews, London, W.2 


Telephone: AMBassador 6934 


GLASSWORKERS' 
STRAIN-VIEWING 
POLARISCOPE 


H. S. B. MEAKIN, LTD., 36, Victoria Street, S.W.! 
SUPPLIERS OF POLAROID PLASTIC end GLASS Tel.: Abbey 6713 


WANTED TO PURCHASE 
Scientific books & periodicals 
Entire libraries, and sinaller collections; 
sets and runs, foreign and domestic. 


WALTER J. JOHNSON, INC. 

111 Fifth Avenue, New York, 3, N.Y., U.S.A. 
Cable Address: BOOKJOHNS, NEW YORK 

British Office: ACADEMIC BOOKS, LTD. 


129 Queensway, London, W.2 
BAYswater 3149 


The SCIENTIFIC BOOK SUPPLY SERVICE 


(T. FREDERICK DE LOCHE) 


LIBRARIES PURCHASED 
Consult us whenever you wish to buy or sell 


HIGHEST PRICES PAID 


Suppliers to A ‘rican, 
Colonial & Foreign Libraries 


Specialists in 


Scientific Books & 
Periodicals 


PHONE: 
1208 


5 FETTER LANE, FLEET STREET, LONDON, E.C.4 
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Full wave retardation analyser 
an hee for 5800 A gives most sensitive 
colour indication of strain. 
Field and sight aperture 14” dia. 
As above but without colour 
black field. Price: £5 Ss. 0d. (a 
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MACMILLAN BOOKS 


Transductors and Magnetic Amplifiers 
A. G. MILNES 


In this Monograph, based in good part on the author’s own investigations in this 
field, single-phase and three-phase transductor circuits are discussed for a variety of 
load and operating conditions. Design methods are explained and applications of 
magnetic amplifiers are described. Other circuits discussed include magnetic modu- 
lator devices, transductors with re-set voltage control and transistor-controlled 
magnetic amplifiers. Illustrated. 63s. 


Nuclear Reactors for Research 
Edited by CLIFFORD K. BECK 


This third volume in The Geneva Series on the Peaceful Uses of Atomic Energy brings 
together information from all the important papers on every type of research reactor, 
grouped together and arranged and indexed for easy reference. Here for scientists, 
engineers and all those concerned with planning, constructing and using a research 
reactor is a compact, valuable one-volume guide to the present status of research 


reactor technology. Illustrated. 55s. 


The Prospects of Nuclear Power 


and Technology 
GERALD WENDT 


In this book a distinguished American scientist and editor presents a vital report— 
international in scope—on the present status of nuclear fission, together with a thought- 
ful appraisal of the future of industry and society in a nuclear age. Dr. Wendt writes 
not for the technical expert but for those businessmen, bankers, legislators and edu- 
cators who are the economic and social planners of the future. 42s. 


The j Operator for Electrical Engineers 
PHILIP KEMP, M.Sc.Tech., M.LE.E. 


Mr. Kemp is well known as the author of A/ternating Current Electrical Engineering, 
a comprehensive text-book much used by engineering students. In that book, he 
discusses briefly the use of the j operator (a mathematical device) for the solution 
of electric circuit problems. He has now produced the present small book dealing 
solely with this subject. He gives a straightforward account of the j operator and 
its uses, including all the applications of the method to the problems met in electrical 
circuits. With figures in text. 21s. 


All prices are net 


St. Martin’s Street, London, W.C2 
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Books on pure 
AND APPLIED SCIENCE 


LARGE STOCK ALWAYS AVAILABLE 


Many of the books reviewed or 
mentioned in this journal are available 
from stock. Foreign books not in 
stock obtained to order with the least 
possible delay. 

Catalogues on application. Please state interests 


Scientific Lending Library 


New books and latest editions obtainable promptly 
ANNUAL SUBSCRIPTION, FROM £1 - 17-6. 
Prospectus free on request 


Second-hand Books 


Large stock of recent editions 


H. K. LEWIS & Co. Lid. 


LONDON: 136 GOWER STREET, W.C.! 
Business hours:—9 a.m. to 5.30 p.m., Saturday to | p.m. 
Telephone: Euston 4282 (7 lines) 


| PRISM 
SPECTROSCOPE 


This adjustable slit spectroscope with a dispersion 
(h to b) of 14 degrees 25 minutes is one of the 
items in our range of instruments designed for the 
identification of gem stones. 


The range includes refractomeiers, microscope, 
dichroscope, polariscopes, etc. 


We shall be pleased to send illustrated particulars 
of the spectroscope or the full range of equipment. 


RAYNER 


100 NEW BOND STREET, LONDON, W.! 
Telephone GRO 5081 


Hydrometers... 


PLAIN AND COMBINED FORMS. 


PRECISION TYPES FOR SPECIFIC 

GRAVITY. DENSITY AND ALL 
ARBITRARY SCALES. 

MADE TO 1.P.. B.S.. 


S.T.P.T.Cc. AND A.S.T.M. 
SPECIFICATIONS. 


HIGH-PRECISION INSTRUMENTS 
FOR SCIENTIFIC RESEARCH— 
ANSCHUTZ. CALORIMETER AND 
SECONDARY STANDARDS. 


Instruments N.P.L. Certified if required 


G. H. ZEAL ttp. 


Lombard Road, Morden Road, London, S.W.19 


“PHONE: LIBERTY 2283/4/5/6 ‘GRAMS: ZEALDOM, SOUPHONE, LONDON 


This horizontal rectangular muffle is ideal for 
such purposes as incineration, burning off precipit- 
ates, and the heat-treatment of small samples of metal. 
The proportions have been fixed after careful exam- 
ination of such laboratory needs. Precise temperature 
control is ensured by a hand-operated energy regu- 
lator type controller. Maximum recommen ed 
temperature — 1,000°C (1832°F). Wild - Barfield’s 
great experience ensures gees performance and 
al trouble free life. Fu 
details on request. es 


Unrivalled 
experience 
in making 


LABORATORY 
MUFFLES 


edt) FOR ALL HEAT-TREATMENT PURPOSES 

WILD-BARFIELD ELECTRIC FURNACES LIMITED 

ELECPURN WORKS, OTTERSPOOL WAY, WATFORD BY - PASS 


WATFORD, HERTS. Telephone: Watford 6091 (8 lines) 
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REPRI 


Biochimica et Biophysica Acta 


In preparation 
Vol. 9, 1952, paper bound 
Vol. 10, 1953, paper bound 
Vol. 13, 1954, paper bound 
Vol. 14, 1954, paper bound 
Vol. 18, 1955, paper bound 


approx. 
approx. 
approx. 
approx. 
approx. 


The Botanical Review 


Ready July 1957 
Vols. 1-10 and Index, 1935-1944 
Cloth bound set 
Paper bound set 
Single volumes, paper bound, each 
Index to Volumes 1-10, paper bound 


Chamberlain, C. J. 
Gymnosperms: Structure and Evolution 
Now available. Cloth hound 


Chemical Abstracts 


In preparation 
1982, te Vol. 7, 1913, paper bound in 5 parts 


Chemical Reviews 
July 1957 
Vols. 50-51, 1952 
Stagle volumes, paper bound, each 


Helvetica Chimica Acta 
Now available 
Vols. 17-20, 1934-1937 
Single volumes, paper bound, each 


Journal of Biological Chemistry 
Now available. (Slightly reduced format.) 
Vols. 1-25, 1905-1916 
Cloth bound set 
Paper bound set 
Single volumes, paper bound, each 


Journal of Geology 


Autumn 1957 
Vols. 1-25, 1893-1917 


Cloth bound set (including Supplement 23A and Index to Volumes 1-35) 


Paper bound set (including Supplement 23A and Index to Volumes 1-35) 
Single volumes, paper bound, each 
Journal of Organic Chemistry 
In preparation 
Vols, 17-19, 1952-1954 
Single volumes, paper bound, each approx. 
Physica (Hollandsche Maatschappij der Wetenschappen, Haarlem) 
In preparation 
Vols, 1-14, 1934-1949 
Physiological Reviews 


Now available 
Vols. 19-29, 1939-1949 
Single volumes, paper bound, each 


Complete list of reprints available upon request 


$20.00 
20.00 
20.00 
20.00 
20.00 


175.00 
160.00 
16.00 
5.00 


17.50 


17.50 


25.00 


35.00 


15.00 


JOHNSON REPRINT CORPORATION 


. New York 3, New York, U.S.A. 
British Office: Academic Books Ltd., 129, Queensway, London, W.C.2 


v 
425.00 
375.00 
' 15.00 
695.00 
650.00 
25.00 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at “Nature” Office 


Mathematics 


BRITTON, Jack R. Calculus. 9 in. x6 in. (23 cm. x 15.5 
xv +584. (New York: Rinehart and Company, inc., on 

DAVIES, Owen L. (edited by). Statistical Methods in a and 
Production, with special reference to the Chemical Industry. Third 
edition, revised and enlarged. 10 in.x 6} in. (25.5 cm.x 16.5 cm.). Pp. 
x+396. (Edinburgh and London: Oliver and Boyd, Led., 1957. Pub- 
lished for Imperial Chemical Industries, Ltd.) 45s. net.* 

GRENANDER, Ulf, and ROSENBLATT, Murray. Statistical Analysis of 
Stationary Time Series. (Wiley Publication in Mathematical Statistics.) 
9 in. x6 in. (23 cm. x 15.5 cm.). Pp. 300. [ York : John Wiley and 

Inc. ; London : and Hall, Ltd.; S$ im: Almoavist 
and Wiksell, 1957.) 88s. net.* 

MILLER, Kenneth, S. "Engineering Mathematics. 9 in. x6 in. (23 cm. x 
15.5 cm.). Pp. xii+417. (New York": Rinehart and Company, Inc., 1956.) 
n.p. 


NEYMAN, Jerzy (edited by). Proceedings of the Third Berkeley Sym- 
posium on Mathematical Statistics and Probability, held at the Statistical 
Laboratory, University of California, December !95¢ ; July and August, 
1955. Vol. 3 : Contributions to Astronomy and Physics. Pp. x +252. 47s. 
Vol. 4: Contributions to Biology and Prohlems of Health. Pp. x+179. 
43s. 6d. Vol. 5: Contributions to Econometrics, Industrial Research, 
and Psychometry. Pp. x+ 184. 43s. 6d. 10} in. in. 5 cm. x 18 cm.). 
(Berkeley and Los Angeles: University of California Press ; London : 
Cambridge University Press, 1956.)* 

RADEMACHER, Hans, and TOEPLITZ, Otto. The Enjoyment of Mathe- 
matics : Selections from Mathematics for the Amateur. Translated by 
Herbert oo 9} in. x 6} in. (24 cm. x 16 cm.). Pp. v+204. (Prince- 
ton, N.J.: Princeton University Press; London: Oxford University 
Press, |! net.* 

SEGRE, Beniamino. Forme Differenziali e Loro Integrali. Volume 
secondo: Omologia, Coomologia, Corrispondenze ed Integrali sulle 
Varieta. 9} in. x 62 in. Ey cm. 17 cm.). Pp. 422. (Roma: Edizioni 
Universitarie Docet, 1956.) 4,500 lire.* 


Pp. 


Physics 


COWLING, T. G. Magnetohydrodynamics. (Interscience Tracts on 
Physics and Astronomy, No. 4.) 8} in. x5} in. (21 em.x15 cm.). Pp. 
viii+115. (New York: Interscience Publishers, Inc. ; London: Inter- 
science an Pune, Led., 1957.) Paper, 1.75 dollars; hard cover, 3. 


dolla 

CURRY, C. Wave Optics : Interference and Diffracti 82 in. = 52 in. 
(22. cm. x iS cm. ). Pp. viii+155. (London: Edward (Publishers), 
Led., 1957.) 21s. net.* 

FENDER, D. H. General Physics and Sound to Advanced and Scholarship 
Level. (Physical Science Texts.) 8} in. x 52 in. (22 Fong 15 cm.). Pp. 
xi+4!5. (London: English Universities Press, Ltd., -) 2is. net.* 

FLUGGE, S. (herausgegeben von). Handbuch der Phyo. Band 20: 
Elektrische Leitungsphanomene Il. 10 in. x6} in. (25.5 em. x17 em.). 
Pp. vii+491. hag Springer-Verlag, 1957.) 112 D.M.* 

GAYNOR, F. (edited by). Concise oan of Atomic Energy. 
in. (22 cm. x 1S cm.). Pp. 208. (London: Peter Owen, Ltd., 


! . 6d. 

GORTER. C. J. (edited by). Progress in Low Temperature Physics. 
Vol. 2. (Series in Physics.) 9 in. x 6} in. (23 cm. x16 cm.). Pp. xi+480. 
(Amsterdam : North-Holland Publishing Company ; New York: Inter- 
science Publishers, Inc., 1957.) 42 guilders.* 

HENISCH, H. K. Rectifying Semi-Conductor Contacts. (international 
Series of Monographs on Physics.) 94 in. x6} in. (24 cm. 16 cm.). Pp. 
xii+372. (Oxford: C don Press; London: Oxford University 
Press, 1957.) 70s. net.* 

MARSHALL, John Stewart, and POUNDER, Elton Roy. Physics. 
in. x (24 cm. x cm.). Pp. (New York and London : 

The Macmillan Company, ! 59s. 6d. 

NYE, J. F. Physical Properties of till Their Representation by 
Tensors and Matrices. 94 in. x6} in. (24 cm. 16 cm.). Pp. xv+322. 
_ 2 don Press; London: Oxford University Press, 1957.) 

. net. 

ROSSI, Bruno. Optics. (Principles of Physics Series.) 9 in. x6 in. 
(23 cm. 15.5 cm.). Pp. xii+510. (Reading, Mass.: Addison Wesley 
Publishing Company, Inc., 1957.) 8.50 dollars.* 

SEMAT, Henry. Fundamentals of Physics. Third edition. 9 in. » 6 in. 
(23 cm. x 15.5 cm.). Pp. xii+914. (New York: Rinehart and Company, 
Inc., 1957.) 8 dollars.* 

SPENCER-GREGORY, H., and ROURKE, E. Hygrometry. 8} in. 
52 in. (22 cm.x 15 cm.). Pp. xv+254. (London : Crosby Lockwood and 
Son, Ltd., 1957.) 36s. net.* 

STAR . S. G., and WOODALL, A. J. Physics. Second edition. 
(2 cm. 15 cm.). Pp. xvi+ 1328+ 11 plates. (London and 
Longmans, Green and Co., Ltd., 1957.) 55s. net.* 


Engineering 


CONWAY, H. G. (edited by). Aircraft Hydraulics. Vol. | : Hydraulic 
Systems. (A Series of Textbooks published under the authority of the 
Roya! Aeronautical Society.) 10 in. x 6 in. (25.5 cm. x 15.5 cm.). Pp. ix+ 
146. (London : Chapman and Hall, Led., 1957.) 35s. net.* 

CORCORAN, G. F., and REED, H. R. Introductory “4 Engin- 
eering. 9 in.x6 in. (23 cm.x 15.5 cm.). Pp. viiit+528. (New te oy 
John Wiley and Sons, Inc. ; London : Chapman and Hall, Led., 1957.) 64s 

KEMP, Philip. The j Operator for Electrical Engineers. 83 in. x i in. 
(22 em.x 14 cm.). Pp. vii+135. (London : Macmillan and Co., 

New York: St. Martin’s Press, Inc., 1957.) 21s. net.’ 


PUGSLEY, Sir Alfred. The Theory of Suspension Bridges. 8} in. x 5} in. 
(22 cm. x 15 em.). Pp. vii + 136. "haves: Edward Arnold (Publishers), 


Led., 1957.) 42s. 
Vv B. (edited by). Metallurgical Abstracts : General and 
Non-Ferrous. Vol. 2, 1954-55. (New Series.) 11} in. x 8} in. oe a x 
22 cm... Pp. iv+692. (London: Institute of Metals, 1955.) 90s 
VAUGHAN, N. B. (edited by). The Journal of the Institute of yan 
Vol. 83, 1954-55. 11} in. x 82 in. (28.5 cm. x 22 cm.). Pp. xviii +_572+80 
plates. (London: Institute of Metals, 1955.) 90s.* 


Chemistry : Chemical Industry 


BELCHER, Ronald, and WILSON, Cecil L. Inorganic Microanalysis, 
Qualitative and Quantitative: a Short Elementary Course. Second 
edition. 8} in. x 52 in. (22 cm. x 15 cm.). Pp. ix+153. (London and New 
York : Longmans, Green and Co., Ltd., 1957.) 2s. net.* 

BROWN, R. D., and DONNELL, Manual of Elementary Prac- 
tical I Chemistry. Second edition. 8} in. x5} in. (22 cm.» 15 cm.). Pp. 
x +220. (Melbourne : Melbourne University Press ; London : Cambridge 
Press, 1957.) 30s. net. 

CREMER, Herbert (General Editor), DAVIES, Trefor (Managing Seow. 
Chemical Engineering Practice. Vol. 3: Solid Systems. in. x 6} 
.5em.x 16cem.). Pp. vit+-534+xviii. (London : 

nme New York : Academic Press, Inc., 1957.) 95s.* 

WLES, G. Lecture Experiments in Chemistry. Fourth, revised 
Ws ang 8} in. x 5} in. (22 cm. A em.). Pp. xvi+629. (London: G. 
Bell and Sons, Led., 1957.) 42s. 

GUEDRAS, Marcel, et GUEDRAS, ‘André. La Chimie de la Dolomie. 
92 in. x 6} in. (25 cm. x 16cm.). Pp. 90. (Paris: Eyrolles et Gauthier-Villars, 
1957.) 930 francs 

McCRONE, Walter C. Fusion Methods in Chemical Microscopy. 9 in. « 
6 in. (23 cm. x 15.5em.). Pp. vii+307. (New York : Interscience Publishers, 
Inc. ; London: Interscience Publishers, Led., 1957.) 6.75 dollars.* 

THE CHEMISTRY TANNINS : a Symposium. (Being 
mong rs p d Sy held in the University, Cambridge, 
pril 12th—1 3th, 1956, “under the auspices of the Society of Leather 
Trades’ Chemists.) 9# in. x 64 in. (25 cm. x 16 cm.). Pp. 160. (Croydon : 
—— of Leather Trades’ Chemists, 1956.) 30s. net.* 

VOGEL, Arthur |. Elementary Practical Organic Chemistry. Part i: 
Small Scale Preparations. 8} in. x 53 in. (22 cm. 15 cm.). Pp. xv + 4348-4 
xiv. = (London and New York: Longmans, Green and Co., Ltd., 1957.) 


ZERNIKE, J. Chemical Phase Theory : a Comprehensive Treatise on 
the Deduction, the Applications and the Limitations of the Phase Rule. 
93 in.<7 in. (25 cm.x 18 cm.). Pp. xv+494. (Deventer: Kluwer's 
Publishing Company, Ltd.) n.p.* 


Technology 


CARTER, L. J. (edited by). Realities of Space Travel: Selected Papers 
of the British Interplanetary Society. 8} in. x5} in. (22 cm. x 15 cm.). 
Pp. 431+23 plates. (London: Putnam and Co., Ltd., 1957.) 35s. net.* 

COLLINS, R. B. (edited by). Proceedings of the Third International 
Congress on Oa -Speed Photography, held under the auspices of the 
Department of Scientific and Industrial Research in London, !Oth—! Sth 
September, 1956. 10 in.x 6} in. (25.5 cm.x 16 cm.). Pp. xvi+4!7. 
(London : Butterworths Scientific Scblieictots ; New York: Academic 
Press, Inc., 1957.) 70s.* 

GRAHAM, Jack B., and F. by). Water for 
Industry : a Symp 1953, at the Boston 
Meeting of the American’ the of Science. 
9in. x 6in. (23 cm. x 15.5cm.). Pp.ix+ 131. (Washington, D.C. : American 
Association for the Advancement of Science ; London: Bailey Bros. and 
Swinfen, Ltd., 1956.) 33s.* 

IMHOFF, Karl, and FAIR, Gordon Bene Sewag 
edition. 8} in.x 5} in. (21 cm.x 14 cm.). Pp. vii+338. ork : 
John M+ and Sons, Inc.; London : man and Hall, Led., 1956.) 


60s. n 

NOSERTSON, A. |. B., FABIAN, D. j., CROCKER, A. J., and DEWING, J. 
Glass-Working for Scientists. 87 in.x 52 in. (22 cm. x 15 cm.). 
Ss xiv+ 184. (London: Butterworths Scientific Publications, 1957.) 


SHULLEN, William C. (edited by). Basic Fi of | 
Technique for Technicians. 9} in. x 6} in. (23.5 cm. x ee roy Pp. xx-+ 163. 
(Springfield, Ill.: Charles C. Thomas; Oxford: Blackwell Scientific 
Publications, 56.) 36s.* 

STARR, C.H. The Spec 
try. 8} in.x 5} in. (22 cm.x 15 cm.). 
and Hudson, Ltd., 1957.) 2Is. net.* 


e Treatment. Second 


ification and Management of Materials in Indus- 
Pp. xiit+ 194, (Lon: : Thames 


Astronomy 


DE VAUCOULEURS, Gérard. Discovery of the Universe : an Outline 
of the History of Astronomy from the Origins to 1956. 83 tat | in. 
cm. ). Pp. 328+20 plates. (London: Faber and Faber, Lrd., 

) 

KING, Raney 'C. The Background of Astronomy. in. (22 cm. x 
15 cm.). Pp. vi+254. (London: C. A. Watts and Co., wey +» 1957.) 18s. 
net.* 

WIDMANN, Weer, and SCHUTTE, Karl. Stars. Translated and 
edited by Dr. ‘Arthur Bee! (Open Air Guides.) 8 in. x 5} in. (20 cm. x 
13 cm.). Pp. 224. Santen and New York: Thames and Hudson, Lrd., 
1957.) 21s. net.* 
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Geology :.Mineralogy 


CHARLESWORTH, K. The Quaternary Era, with s 
to Its Glaciation. Vol. | Me ye 1-24. 1. 23 
xxxi+ 593-1700 + plates 25-. 7 in. (25 cm. x 18 cm. . (London 
Edward Arnold Ltd., 1957, ) £16 16s. the two volumes.* 
MACKENZIE, Robert C. (edited by). The Differential Thermal Investiga- 
tion of Clays. 8} in. x5} in. (22 cm. x15 cm.). Pp. xii+456. (London : 
Mineralogical Society, 1957). 60s. ; 9 doliars.* 
TERMI * Henri, et TERMIER, Geneviéve. Traité de Géologie. Troisitme 
volume: !’Evolution de la Lithosphére. 2: Orogénése. i: 
498 + Ui 1-41. 9,800 f : Pp. 499-940 + planches 42-86. 
Masson et Cie, 


rancs. Fasc. 


9,800 francs. 10} in. x7? in. (26 em. 19.5 cm. ). (Paris : 
1956).* 


General Biology : Natural History 
Botany : Zoology 


BELL, Alan. Some ¢ smmon og Birds. 7 
12.5 cm. Pp. xi +210 (102 plates). : 
1956.) 35s. net.* 

SROADSENT. L. Investigation of Virus Diseases of Brassica Crops. 
(Agricultural Research Council Report Series, No. 14.) 9% in.x 6 in. 
(25 cm.x 15.5 cm.). Pp. vii+94+8 plates. (Cambridge: At the Univer- 
sity Press, 1957.) I5s. net.* 

CHOPRA, R. N., NAYAR, S. L., and CHOPRA, |. C. Glossary of indian 
Medicinal Plants. 10 in.x 64 in. (25.5 em.x 16.5 cm.). Pp. xx+330, 
(New Delhi: Council of Scientific and Industrial Research, 1956.) n.p.* 

CHROMOSOMES : Lectures held at the Conference on Chromosomes, 
Wageningen, April 16-19, 3 in. x 6} in. x 16.5 cm.). Pp. 

Ppij J. Tjeenk Willink, 


COMMITTEE OF THE LONDON NATURAL HISTORY SOCIETY. 
The Birds of the London Area Since 1900. (A New Naturalist Special 
Volume.) 8% in.x6 in. (22 cm.x 15.5 cm.). Po. x+305+24 _ lates. 
(London : William Collins, Sons and Co., Ltd., 1957.) E. net.* 
DRABBLE, Phil. A Weasel in My Meatsafe. 8 in. x in. (20 cm. = 
Pp. 192. (London: William Collins, Sons and 1957.) 


DUTTA, A. C. A Class-Book of Botany. 8} in. x 5} in. a ~ 15 em.). 
Pp. 586. (London: Oxford University yA 1957.) 17s. 6d. net. 

HADFIELD, Miles. British Trees : a Guide for Everyman. oh in. x 54 in. 
(21.5 cm. 14 cm.). Pp. xxv +468 (150 full-page drawings). (London : 
M. Dent and Sons, Led., 1957.) 30s. net.* 

LARCHER, Huberc. Le Sang peut-il vaincre la Mort? (Collection 
Frontiéres de la Science’) 8 in. 54 in. (20 cm. x 14.cm.). Pp. 385. 
(Paris : Librairie Gallimard, 1957.) 950 francs.* 

LONG, William J. The Spirit of the Wild : Scudies in North American 
Wild Life. 8} in. = 5S} in. (22 cm.» 15 cm.). Pp. 256. (London: William 
Heinemann, Led., 1957.) 18s. net.* 

McKENZIE, Howard L. The Armored Scale Insects of California. (Bulletin 
of the California Insect Survey, Vol. 5.) 11} in. x 83 in. (28.5 cm. x 22 em.). 
Pp. v +209-+3 plates. (Berkeley and Los Angeles : University of California 

London : University Press, 1956. ) 45s. nec.* 

MITCHELL. Joseph S OLMES, Barbara E., and SMITH, Cyril L. 
Progress in Radiobiology : Proceedings of the Fourth International Con- 
ference on Radiobiology held in Cambridge on 14th to 17th August, 1955. 
10 in. x 6} in. (25.5 cm. x 17 cm.). Pp. xli +557. (Edinburgh and London : 
Oliver and Boyd, Led., 1956.) 63s. net.* 

MOORE, John A. Principles of Zoology. 9 in. x 6 ia. (23 em. x 15.5 cm.). 
Pp. xiv + 667. (London and New York : Oxford University Press, 1957.) 


60s. 

MULLICK, A. The Sex : its Origin and Control, with special reference 
to the Specious Th of Sex-Chromosomes. 8} in. x 54 in. (22 cm. x 
14cm.). Pp. vit 53. (Calcutta: Mrs. K. Mullick, 

OLDROYD, H. The Tab Ethi 
Region. Vol. 3: S$ ‘oniinae, 
and a revised classification. 10 i in. x 7h in. em. x Ran cm.). 

British Museum (Natural History), 1957.) 

 POUGH, Richard H. Audubon Western Guide: Land, 
and Game Birds. 7} in. x in, (19 cm. x 12 cm.). Pp. 
plates. (Garden City, N.Y. : Doubleday and Company, Inc., 1957. Spon- 
sored by the National Audubon 4.95 dollars. * 

ROSS, Herbert H. A ‘ond edition. x 
6 in. (23 cm. x 15.5 cm.). Pp. sr si9. (New York : John Wiley and Sons, 
Inc. ; London: Chapman and Hall, Led., 1956.) 62s. net. 

SMITH, Kenneth M., and LAUFFER, Max A. (edited by). Advances in 
Virus Research. Vol. 4. 9 in. x6 in. (23 cm. 15.5 cm.). Pp. ix+340. 

Academic Press, Inc., London: Academic Books, Ltd., 
) 8 dollars.* 

PECTOR, William S. (edited by). Handbook of Biological 
(WADE Technical Report 56-273. ASTIA Document No. 110501} ) 
in. (27 cm.x2! cm.). Pp. xxxvi+584. (Dayton, Ohio: 
ASTIA Document Service Center, 1956.) n.p.* 

STEYERMARK, Julian A., and con Oa Contributions to the 
Flora of Venezuela. (Fieldiana : Botany, Vol. 28, No. 4.) 9} in. x 6} in. 
(23.5 cm. x 16 cm.). Pp. ii+512. (Chicago, Wl. ; Chicago Natural History 
Museum, 1957.) 7.50 dollars.* 


in. x5 in. (19 cm. x 
ord University Press, 


Agriculture: Horticulture: Forestry 
CHANDLER, W.H. Deciduous Orchards. Third edition. 10 in. — in. 
(25.5 cm. x 16 cm.). Pp. 492. (London: Henry Kimpton, 1957.) 56s 

HOP. KINS, P. Humus the Soil: a Simple 
y Knowledge and Opinions about ee 
Manures, Son Fertility. " Revieed edition. 8} in. x52 in. (22 cm. 

Pp. 288+4 plates. (London: Faber and ober Led., 1957.) 
KINS, F. K. Herbaceous Garden Flora. 9} in. x6} in. (24 cm. x 
Sage Pp. x +373+8 plates. (London : J. M. Dent and Sons, Ltd., 1957.) 
Ss. net.* 


SEARLE, Sidney A., and MACHIN, Barrie J. Chrysanthemums the Year 
Round. 8} in. x 54 in. “l4 cm.). Pp. 273.54 figures. (London : 
Blandford Pres: Ltd., 1957.) 25s. net.* 


Biochemistry : Physiology 


ALLPORT, Noel L., and KEYSER, J. W. Colorimetric Analysis. Vol. | : 
Dererminations of Clinical and Biochemical Significance. edition. 
tw. in. (23 cm.x 15.5 cm.). Pp. xi+424. (London: Chapman and 
Hall, 57.) 50s. net.* 

H. Geoffrey, and WHITE, Kenneth. Kinetics and Thermody- 
namics a Biochemistry. 94 in. x 6} in. (24 cm. 16 cm.). Pp. xii+343. 
(London: J. and A. Churchill, Led., 1957.) 42s. net.* 

BUCKLEY, Eleanor E., and PORGES, Nandor (edited by). Venoms : 
Papers presented at the First International ference on Venoms, 
December 27-30, 1954, at the Annual Meeting of the Ameri~an Association 
for the Advancement of Science, Berkeley, California. 9 in. x 6 in. (23 cm. 
15.5 cm.)» Pp. xii+567. (Washington, D.C.: American Association for 
of Science ; London: Bailey Bros. and Swinfin, Ltd., 

COLOWICK, Sidney P., and KAPLAN, Nathan, O. (edited by). Methods 
in Enzymology. Vol. in. x 6 in, (23 em.x 15.5 cm.). Pp. 
(New York: Academic Press, Inc. ; ; London: Academic Books, 
1957.) 26 dollars.* 
ani George T. Biological Staining Methods. Sixth edition. 84 in. « 
cm. x 14 cm.). Pp. vi¢-102. (London : George T. Gurr, Ltd., 


HEINRICH, H. . (herausgegeben von). Vitamin B,, und Intrinsic Factor. 
a. Europiisches Symposium fiber Vitamin B,, und Intrinsic Factor, 
Hamburg 23-26 Mai, 1956. Veranstaltet von Prof. Dr. J. Kuihnau und 
Prof. Dr. A. Jores, unter Mitarbeit von Prof. Dr. H. Goldack und Dr. H. C. 
Heinrich.) 9} in. x 6} in. (25 cm. x 16.5 cm.). Pp. xvi+576. (Seuttgart : 
Ferdinand Enke Verlag, 1957.) Geheftet, 75 D.M. ; Ganzleinen, 79 D.M.* 

HELLER, H. (edited by). The Neurohypophysis : Proceedings of the 
Eighth Symposium of the Colston Research Society held in the University 
of Bristol, April 9—April 12, 1956. 10 in.« 7} in. (25.5 cm. 19 cm.). 
Pp. xv+275. (London: Butterworths Scientific Publications ; New 
York : ewe Publishers, Inc., -) 50s. ollars.* 

JAMES, A. H., The Noa) Bie of Gastric Di gestion. (Monographs of the 
Physiological Society, No. 4.) x 5} in. (22 cm. x 15 cm.). Pp. xi+l 
(London : Edward Arnold (Publishers), Ltd., 1957.) 28s. net.* 

LA POLLUTION DE L’AIR ET SES MEFAITS: Conférences données 
a la Société de on meer Comparée le 16 mars 1956. 9} in. x 6 in. (24cm. 
15.5cm.). Pp. 13 Les Editions Médicales et Scientifiques 
**Pacomhy”’, 1957.) francs.* 

lan, and KNOWELDEN, John. of Epidemiology. 

1Scm.). Pp. vii +300. (London : J. and A. Churchill, 
Ltd. 


30s. ni 

WOLSTENHOLME, G. E. W., M. (edited 
by). Ciba Foundation $ Sy of 
Purines. 8} in. x 5} in. (21 cm. 14 em. : Joand 


. A. Churchill, Led., 1957.) 48s. net. 


Philosophy : Psychology 


BOHM, David. Causality and Chance in Modern Physics. in. x 52 in. 
(22 cm. 15 cm.). Pp. xi+170. (London: Routledge and Kegan 
Led., 1957.) 21s. net.* 

DOBZHANSKY, Theodosius. The Biological Basis of Human Freedom. 
(Page-Barbour Lectures for 1954 at the University of Virginia.) 8} in. « 
54 in. (21 cm. x 14.cm.). Pp. vii+139. (New York : Columbia University 
Press ; London: Oxford University Press, 1956.) 18s. 6d. net.* 

KNIGHT, Rex, and KNIGHT, Margaret. A Modern Introduction to 
Psychology. Fifth edition. 7} in. 5 in. (19 cm.x 12.5 cm.). Pp. iv+263. 
London : University Tutorial Press, Ltd., 1957.) 9s.* 

LEPLEY, Ray (edited by). The Language of Value. 9 in. x6 in. (23 cm. x 
15.5 cm.). Pp. 436. (New York : Columbia University Press ; London : 
Oxford University Press, 1957.) 52s. net. 

MARTIN, W.O. The Integration of 9 in. in. 
(23 em. x 15.5 cm. ). Pp. 366. n Arbor : University of Michigan 
London: Oxford University ron 1957.) 52s. net. 

MORGAN, Arthur E. Search for Purpose. 8 in. x 5} in. (20 cm. x 13 cm.)- 
i ‘(London : C. A. Watts and Co., Led., 1957.) 15s. net.* 
NNOZA, Baruch. The Road to Inner Freedom : heer Ethics. — 
and an Introduction by Dagobert D. Runes. 
14cm.). Pp. 215. (New York : Philosophical Library, 

WELLS, Harry K. Ivan P. Pavlov : Toward a sclexcifie BE. 
Psychiatry. (Pavlov and Freud—!.) 8} in. x 5$ in. (21 cm. x 15 cm.). 
224. (London: Lawrence and Wishart, Led., 1956.) 21s. net.* 

WINNICOTT, D. W. The Child and the Outside World : Studies in 
Developing Relationships. Edited by _ Hardenberg. 8} in.x 5 “a 
(22 15 cm.). Pp. viii+190. (London: Tavistock ublications, 
1957.) 16s. net.* 


Miscellany | 


BENDIX, Reinhard. Work and Authority in Industry : Ideologies of 
Management in the Course of Industrialization. 9 in. x6 in. (23 cm. x 
15.5 cm.). Pp. xxv+466. (New York : John Wiley and Sons, lnc. ; Lon- 
don : Chapman and Hall, Ltd., 1957.) 60s. net.* 

BORCHARD, Ruth. John Stuart Mill : the Man. 
15 — ). Pp. x+156. (London: C. A. Watts and ., Led., I ) 18. 
ne 

BRITISH SCIENTIFIC AND TECHNICAL BOOKS: a select list of 
recommended books published in Great Britain and the Commonwealth 
in the years 1935 to 1952. 10 in. x 74 in. (25.5 cm. x 19 cm.). Pp. xi+364. 
(London: James Clarke and Co., Ltd., 1956. Published for Aslib.) 63s. 
net.* 

DUNSIRE, A. (edited ye The Makin ng of an Administrator. 7} in. x 
5 in. (19 em. x 12.5 cm.). +125. (Manchester : Manchester Univer- 
sity Press, 1956. Published on behalf of the Royal Institute of Public 
Administration, South West of England Regional Group.) 10s. 6d. net. * 


GLADDEN, E. N. Civil Service or Bureaucracy. 8} in. x 5} in. (22 cm. x 
15em.). Pp. 204. (London : Staples Press, Ltd., 1956.) 21s. net.* 
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ZALEUSS 


FULLY AUTOMATIC 


INFRA-RED 
SPECTROPHOTOMETER 


“UR 10” 


Automatic changing of the 3 prisms 


Automatic regulation (speed suppression) of the registering tracks con- 
trolling peak recordings. 


Programme selector. Scanning accelerator. 
Built-in air-conditioning plant. 


Write for particulars to :-— 
Sole Agents in United Kingdom: 
C. Z. Scientific Instruments, Ltd., 12a Golden Square, London, W.1. Tel: GER. 4488 


High Temperature 
YACU UM 
FURNACE 


Interior of a high temperature Vacuum furnace 
constructed from MOLYBDENUM SHEET 
with TUNGSTEN ROD Heating Elements 


Length 4ft. Width I6in. %* Depth 6 in. 


MUREX LTD. (Powder Metallurgy Division). RAINHAM . ESSEX Furnace chamiser open, showing 


interi ion. 
Telephone: Rainham, Essex 3322 Telex 28632 Telegrams: Murex, Rainham-Dagenham Telex Silt eames 
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE W.C.i 
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invites 


CHEMISTS 


PHYSICISTS 


CHEMICAL ENGINEERS 


MECHANICAL ENGINEERS 


to join their chemical plants and oil refineries in the United Kingdom. 
Seldom in the industrial field has expansion been more marked in the 
last decade than in the petroleum chemical industry, and the future 
in this field is unlimited. 

Both the petroleum chemical and the oil refining industries offer well 
paid careers of absorbing interest, and to those with the required tech- 
nical qualifications the wayis open to the highest posts of Management. 
Candidates should possess a University Honours Degree or appropri- 
ate professional qualifications. Commencing salary according to age, 
qualifications and experience. Chemical and mechanical engineer 
graduates are offered a two-year post-graduate apprenticeship for 
which National Service deferment is granted. Contributory Pension 
Scheme. Educational Endowment Scheme. Facilities available for 
assistance in house purchase. Candidates invited for interview will be 
paid reasonable travelling expenses. 

If you are interested in these vacancies and would like to have an 
application form and/or copy of appropriate careers booklet, please 
write, stating profession, to Staff Department L2, Shell Refining 
Company Limited, P.O. Box 83, London, E.1. 


THE SHELL PETROLEUM COMPANY LIMITED 
SHELL CHEMICAL COMPANY LIMITED 


SHELL REFINING COMPANY LIMITED 
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ELECTRONIC 
COMPONENTS 


if you need to 


CONNECT 


PROTECT 


CONTROL 


OR FILTER 


. . . there are “Belling-Lee” compo- 
nents tailored to your requirements by 
over thirty years of “know-how” 


If yours is a very special problem we 
shall be pleased to design and produce 
“made to measure” components. 

Full details of our range of components 
are available in the “ Belling-Lee” 
General Catalogue. 


BELLING ¢ LEE LTD 


GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND | 


SLOTTED OCU 


DICK AND WRIGHT 


5 This accessory, which replaces the ordinary eyetube 

Of Cooke Polarizing Microscopes without alteration of 
tube length, enables quartz wedges and micrometers to © 
be inserted in the focal plane of the ocular. Special 
10X comfort eyepiece. Analyser and comper-ator 


rotatable with graduated scale. ‘., 


Telephone: Enfield 3322 - Telegrams: Radiobel, Enfield 


McLeod 
Gauge 


Plunger operated, giving 
fine contro] and easy opera- 
tion. 

Of light but rigid construc- 
tion it has an all-metal 
frame. The only break- 
able part is the demount- 
able standard head. 
Standard ranges: -l- 
-00001 M/M. 10--01 M/M. 


For full details write to: 


PULSOMETER 

ENGINEERING Co. Ltd. 

Nine Elms Iron Works, 
Reading, Berks 
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easy check 


on electrostatic charges 


Virtually the only accurate means of detecting ‘‘static”’, the Baldwin 
“*Statigun”’ measures potential gradient in air over the range 
o-300 kV./ft. Attachments are available for measuring quantity 
of charge and resistance. Easily portable, compact and simple to 
use, this self-contained battery-operated instrument has only to be 
pointed at the suspected source and it immediately detects and 
measures any electrostatic charge present. 


* Full details are given in leaflet F. 123 available on request. 


wean instruments .... 


BALDWIN INSTRUMENT COMPANY LTD., DARTFORD, KENT Tet.: Dartrorp 2048 


GRUBB PARSONS 
GAS 


ANALYSERS 


INFRA RED 
SPECIALLY SUITABLE 
SPECTROMETERS 
FOR CONTINUOUS 
CO, ESTIMATION IN 
FLUE GASES, 


0-20% BY VOLUME 


FOR EXAMINING 
GASES, LIQUIDS 
AND SOLIDS 


Enquiries welcomed 
A. C. STABILISERS 


ENTIRELY ELECTRONIC 
IN OPERATION 


SIR HOWARD GRUBB, PARSONS 
AND COMPANY LIMITED 


WALKERGATE - NEWCASTLE UPON TYNE, 6 
Subsidiary of C. A. PARSONS & COMPANY LTD. 
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Direct-reading 
spectrochemical 
analysis 


UP to ten elements can be quickly and accurately analysed with the Direct- 
reading Attachment to the Hilger Medium Quartz Spectrograph. The 
plateholder is replaced by a unit accommodating eleven slits and photo- 
multipliers and the slits can be adjusted accurately on any desired set of 
spectral lines. The time taken for measurement is about 5 seconds per 
channel. Sensitivity is high and reproducibility is often better than that 
obtained with photographic methods. This unit is available in two forms : 
as a desk to support the spectrograph and house the source unit (as illustrated) 
or as a box to stand on a bench. 


Please write for catalogues CH383/N6, CH392/N6 and CH398/N6 


HILGER & WATTS LTD 98ST PANCRAS WAY, LONDON, NW! 


TEL: GUL 


Makers of precision optical instruments for analysis, measurement, and inspection 


MICROSCOPES 
New and Secondhand 
ACCESSORIES STOCKED 
also 
Cameras, Binoculars, 
Surveying Equipment, 


Astronomical and Terrestrial 
Telescopes 


REPAIRS UNDERTAKEN 
BEST PRICES PAID FOR MODERN EQUIPMENT 


(A Subsidiary of C. Baker of Holborn Ltd.) 


HOLborn 


244 HIGH HOLBORN - LONDON - WCI1 


IIE 


W. R. PRIOR & CO. LTD. 


W. announce 
a change of address 
and are now 
operating from our new 
modem factory at: 


LONDON ROAD 
BISHOP’S STORTFORD 


ERTS. 


Enguiries are invited for : 


MICROSCOPES FOR RESEARCH, 


i EDUCATION AND INDUSTRY 


ra} | Supplement to NATURE of June 29, 1957 
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SWIFT POLARISI 


% A specimen viewed in polarised light may 
reveal unexpected information, and in 
addition to their analytical value, polarising 
elements afford dark ground and 
a sensible means of light control. 


NATURE 


added subseq 


% The Swift Model P is a versatile instrument 
for investigations in any field. Designed 
with standard R.M.S. optical assemblies it 
can be set up as critically as any con- 
ventional instrument. 


%* The polarising elements are inserted with 
simple finger pressure without any diminu- 
tion or distortion of the field or need for 
further adjustment. 


%& The attractive features of a polarising 
mic are available at little extra cost, 
for the 1 P is based on the rationalised 


¥e Additional analytical accessories may be 
ently. 


MODEL P 
NG MICROSCOPE 


A new catalogue showing the potentialities of this instrument and giving full 
Specifications is available, post free, from :— 


JAMES SWIFT & SON LTD. 113-115a CAMBERWELL ROAD, LONDON, S.E.5 RODney 5441 


House Purchase Loans 


with “ The Old Equitable ” are repayable by 
monthly or quarterly instalments ceasing on 
death or in 25 years. There are no valua- 
tion fees or lender’s legal charges. Loans are 
granted up to 90% of value, and the rate of 
interest is now 54%. 


Enquire for details 


The Equitable Life 


Assurance Society 
(founded 1762) 
19, Coleman Street, London, E.C.2 


“ACIDS, whole Particles are 
| supposed to be longish, 
flexible, penetrating and 
attenuating; and which 
have their Points sharp 


and piercing... 


an excellent collection of flexible, 
attenuated organic acids is listed 
in our current Catalogue .... 


please ask for your copy. 


L. LIGHT & CO. LTD. 
Poyle Colnbrook Bucks - England 
*Lexicon Technicum (170, John Harris - encyclopaedist 
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LECTURES AND COURSES 


NORTHERN POLYTECHNIC 
a ROAD, LONDON, N.7 
Principal: A. M. ms, Ph.D., B-Sc., 
AR, és. D.LC., F.Inst.P. 

Day and evening courses for the internal and 
external B.Sc. degree examinations of the Uni- 
versity of London in chemistry, physi ics, mathe- 
matics, botany, zoology and geology. Full-time 
and Sandwich Courses for the Diploma in Tech- 
nology in Applied Chemistry. Facilities for re- 

in science (full-time and part-time). 


chemistry. Day and evening 
Grad.R.LC. and Grad.Inst.P. 
Courses are also conducted (day and evening) for 
the intermediate examination of the Pharma- 
ceutical Society, intermediate B.Pharm. and first 
medical examinations of the University of Lon- 
don, and for the general certificate of education. 
Next session begins September 23, 1957. 

on application. Tel.: NORth 1686. 


OFFICIAL APPOINTMENTS 
SOMERSET RIVER BOARD 


samples. 
superannuated and subject to N.J.C. —. 
Stating age, 


must reach the 
‘July 1957. 
L. KELTING, O.B.E., J.P., M.I.C.E., 
Chief Engincer. 


The Watergate, West Quay, 
Bridgwater, Somerset. 


SCIENCE AND INDUSTRY 


or experience 


as an agency for a more effective liaison between 
industry and science and the Executive Officer 
will have a wide field for useful and interesting 
activities. 

Further information may be obtained by corre- 
sponding with the undersigned. : 


JAMES AIN: 

Joint Hon. 

The Manchester Joint ay Council, : 
c/o Manchester Chamber of Commerce, 

P.O. Box 559, Manchester, 2. 


UNIVERSITY OF DURHAM 
KING’S COLLEGE, NEWCASTLE-UPON- 


The Council of King’s College invite applica- 
tions for the post of Organizing Tutor/Lecturer 
in Zoology and/or Botany. The age range most 
suitable is 25-27 years. A good honours degree 


is essential. salary at an appropri- 
ate point on the scale £800 by £50 to £1,350, with 
superannua: under F.S.S.U. The post is 


expected teach Northumberland, 
Cumberland, or Westmorland. Closing date for 
application August 25, 1957. 

Further particulars and forms of application 
may be obtained from the Director of Extra- 
Mural Studies, Joseph Cowen House, 153 Barras 
Bridge, Newcastle-upon-Tyne, 1. 


G. R. HANSON, 
Registrar of King’s College. 


BEDFORDSHIRE COUNTY 
COUNCIL EDUCATION 


COMMITTEE 
somes invited for appointment as Senior 
Lecturer in Electrical Engineering at North Bed- 
fordshire College of Further Education. Candi- 
dates should have a good honours degree and in- 
in electrical supply or power 
previous teaching experience being 
desirable. pility to offer 
vr electronics to tional certificate 
to £1,550. 
Forms and further gue from the College 
Principal, Street. Bed 
LUCKING, 
Director of Education 


NATIONAL COLLEGE OF FOOD 


TECHNOLOGY 
CRANWOOD STREET, CITY ROAD, 
LONDON, E.C.1 
¢ Governors invite applications from —_ 
f ASSISTANT 


Previous experience of teaching 
desirable. post is pensionable under the 
Teachers’ Superannuation Acts. successful 
candidate will be expected to assist with the de- 
velopment of the new four-year sandwich course 


SCIENTIFIC COMPUTERS 
are required at the 
ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, HARWELL 
f machinery for 
and statistical calculation. 
interest in mathematics is essential ; 
full training in numerical and machine tech- 

niques will be given. 

Post (a) G.C.E. (A), H.N.C., or equiva- 
lent, £375 (at 18) rising to £815. 

Post (b) G.C.E., O.N.C., or equivalent, 
£305 {at 16) rising to £640. 

Send postcard (quoting 828/34) for fur- 
ther details and an application form, which 
must be returned by July bx oa} to 

Recruitment Officer, A.E . Har- 


survey of the natural vegetation of -*. and its 
economic exploitation. The officials appointed 
to these posts will be based at Baghdad but will 
be to spend a considerable part of their 
time in the “held in all parts of the country. 
Travelling allowances sufficient to cover out-of- 
pocket expenses and transport will be provided 
by the Government when on official duty away 
from base. Salaries according to age, qualifica- 
tions and experience within the range D.150- 
D.200 per mensem (one Iraqi dinar equals £1 
sterling), plus high cost of living bonus (at pre- 
sent rate about D.12 per mensem). The official 
will be expected to contribute five per cent of his 
monthly salary to a provident fund to which the 
Government will likewise contribute a sum equal 
to ten per cent of his monthly salary, the dues 
from this fund being payable to the official at the 
end of his contract. Period of service: two years 
(subject to a probationary period of six months), 
renewable by mutual agreement for a further 
period of one year. Leave at the rate of one 
— a every five days of effective 

of oOfficial’s passage from his 
pcan of origin to Iraq on first appointment 
and back home at the end of his contract will be 
defrayed by the Government.—Candidates should 
write to the Director-General of Agriculture, 
Baghdad, stating full name, date and place of 
birth, nationality, religion (also father’s full name 
and nationality at birth and mother’s maiden 
name and nationality at birth) and giving a brief 
outline of their education, academic distinctions 
(date and subject of graduation) and of their 
subsecnon? career, mentioning the posts they have 


previousiy held, the salary of their present post, 
and the salary they are now asking. Applica- 
should accompanied by references from 


tions 
at least two qualified authorities. 


UNIVERSITY OF CAPE TOWN 
SOUTH AFRICA 
Applications are invited for a Lecturer in the 
Department of Psychology. Preference will be 
given to @ candidate with previous experience of 
university lecturing in general experimental 


are the i 
versity has its own Child Guidance Clinic under 
the direction of a senior member of the staff. 
The salary scale is £850 by £50 to £1,200 per 
annum, There is also a temporary cost of living 
allowance for a married man (at present £234 per 


Applications (with copies of should 
State age, experience, fresearch 


monials should reach y. A 
of Universities of the British 
W.C.1 (from whom 
memoranda giving the general conditions of 
appointment and further information about the 
work of the at should be obtained), no: 
later than July 20, 1957, An additional copy 
should be sent direct b: by airmail to the Registrar, 
University of Cape Town, Private Bag, Rondc- 
bosch, Cape Town, South » by the same 
date. The U reserves the right to appoint 
a person other than one of the applicants or to 
make no appointment. 


UNIVERSITY wt CAPE TOWN 


perience in teaching and research in these fields 


be an additional recommendation. The 


expected 

5 The salary scale is 
£850 by £50 to £1,200 per annum. There is also 
a temporary cost of living allowance for a married 
man (at present £234 per annum). 

Applications (with copies of testimonials) should 
State age, » Qualifications, and research 
work completed or in progress, and give the 
names of two referees whom the University may 
consult. Two copies of the application and testi- 
monials reach the “4 
of Universities of the British ‘Commonwealth, 
Gordon Square, London, 
memoranda the 
appointment information about the 
work of the peo of be 
obtained) not later than July 20, 1957. An addi- 
tional copy must be sent direct by airmail to the 
Registrar, University of Cape Town, Private Baz. 
Rondebosch, Cape Town, th Africa, by the 
same date, The University reserves the right to 
appoint a person other than one of the applicants 
or to make no appointment. 


UNIVERSITY OF WESTERN 
AUSTRALIA 
Applications are invited for the post of Reader 
in Operative Dentistry. The applicant must hold 
a degree in dental science which is registrable by 
the Dental Board of Western Australia. In addi- 
tion, he should hold a senior dental qualification. 
The salary range for Readers is £A.2,200 to 
£A.2,400 per annum plus cost-of-living allowance 
(at present £43 per annum), and the commencing 
salary will be determined on the basis of the 
qualifications and experience of the appointee. 
An allowance is made towards travelling expenses, 
and housing assistance is available. 
Further particulars and information as to the 
method of —, may be obtained from the 
Association of Universities of the 
British Commonwealth, 36 Gordon Square, Lon- 
don, W.C.1. The closing date for the receipt of 
ee in Australia and London, is August 


UNIVERSITY OF SHEFFIELD 
Chemistry, with special in- 


terests og Dhysical chemistry, to begin duties on 
October 1, 1957, or as soon as possible the 


would 


are expected to £700 by 
£50 to £850 ; Lecturer, £900 by £30 to £1,350 by 
£75 to £1,650, with F.S.S.U + Provision and family 
allowance. Initial salary according to qualifica- 


Registrar, whom applications ( 
bs Daly 13, 1957. 


( 
ae ae } psychology Good facilities for research in ex- 
| perimental.__clinical, and _ educational psycholog 
Courses for the M.Sc. degree by written examina- 
ee Mie, tion and dissertation in mathematics, physics and ; 
names of two referees whom the University may 
grad 
by | 
ASSISTANT. IN THE FISHERIES AND 
ies POLLUTI DEPAR in Food Technology which begins next October, 
| Applications are invited for the above appoint- Application forms (obtainable from the College) | mm 
ae aes i ment on salary grade A.P.T. Il (£609 17s. 64. t0| should be sent to the Principal as soon as 
knowledge of freshwater biology and chemistry. 
ae Duties will include i tion of sewage works Applications are invited for a Lectureship in 
nee fe and trade waste treatment plants, river surveys, the Department of Zoology. The minimum quali- 
tS fication is an honours B.Sc. The successful app! - 
= cant will be expected to lecture in zoology and 
Sale ie The Manchester Joint Research Council invite 
ae hy communications from gentlemen who might be 
beet disposed to associate themselves with the work of 
CE rod ty the Council for a period of years ahead. They 
is eat desire to appoint a substantially full-time execu- 
ee 1 fio tive who may be recently retired or on the point 
ey deeds of retirement from industry and have some know- 
ledge «of the contributions science 
ay: and technology can make to industry. The re-|| well, Didcot, Berks. 
eee F sources at their command enable them to contem- 
vou = a salary or honorarium in the aren 
,250 per annum. The gentleman appointed 
We be invited to make personal contact with heads 
ais scientific or technical problems of concern to their 
firm. With the resources of the Manchester 
; t Chamber of Commerce and the University of 
: 7 Manchester behind him, he will be able to offer 
abr pels advice and bring to light problems of a more 
Sa Pah general nature which may justify organized ex- 
4 
ce x 
ae 
| | 
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ATOMIC ENERGY IN MEDICINE 
By K. E. HALNAN, M.D., D.M.R.T. 15s. 
Written for readers not necessarily having much knowledge of either physics or medicine, 
the first book in the *‘Atoms for Peace”’ series will be found widely useful as an introduction 
to an important new field of medical therapy. 

The increasing use of radiation emitted by the waste products from nuclear reactors in 
combating cancer and other growths (and its potential danger to all kinds of living tissue) is 
covered clearly and authoritatively, as are the revolutionary uses of radioisotopes in treatment 
and diagnosis. Certain techniques described are still on trial in one or only a few hospitals. 


CHEMISORPTION 
Edited by W. E. GARNER, C.B.E., D.Sc., F.R.S. 50s. 
This volume contains the papers read, and the ensuing discussions, at the 1956 symposium 
on “‘Chemisorption”’ held at the University of North Staffordshire under the auspices of the 
Chemical Society of London. 
The papers are divided into five sections: 
1. The theory of chemisorption. 
2. Chemisorption on insulators. 
3. Chemisorption on metals. 
4, Chemisorption on carbon. 
5. Chemisorption on semi-conductors. 
Each section is followed by a discussion, and the scope of the conference was deliberately 
restricted in order that these might be as full as possible. 


& 
a 
6 
COMBUSTION RESEARCHES AND REVIEWS 1957 4 
Edited by AGARD Combustion and Propulsion Panel, NATO 40s. rc) 
The second volume of AGARD COMBUSTION RESEARCHES AND REVIEWS contains e 
e 
e 
e 
e 


specialised combustion papers originating in five of the NATO countries. 
The ten papers review new researches into flames, theoretical combustion, pulse-jets and the 
determination of physico-chemical and thermodynamic data required in combustion research. 


ANALYSIS 
A series of papers reprinted from Research, Vol. 9, 1956. 8s. 6d. 
These nine papers form a survey of the newer methods now widely employed for analytical 
work, outlining the advantages and limitations of these techniques and of the instruments 
now available. A discussion of the most noteworthy advances made in classical methods of 
chemical analysis during the past two decades is included. 


OPERATIONAL RESEARCH 
A series of papers reprinted from Research, Vol. 9, 1956. 6s. 6d. 
Operational research has been defined as a scientific method of providing executive depart- 

ments with a quantitative basis for decisions regarding the operations under their control. 

These papers reflect the growing importance of a new technique capable of achieving the 

integration of production and administration, the separation of which might well prove one 

of the country’s gravest industrial problems of the near future. 


Descriptive leaflets, giving complete lists of contents, available from: 


BUTTERWORTHS SCIENTIFIC PUBLICATIONS 
88 Kingsway, London, W.C.2 
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‘SHANDON 


SHANDON SCIENTIFIC CO. LTD., 6 Cromwell Place, London, S.W.7. 
CEIS 


SHANDON-N.B.CO. 
FLAME 
CHROMATOGRAPH 


Here are a few of the special 
advantages of this outstanding 
new apparatus for gas chromato- 
graphy essential to modern 
industry : 


Extreme sensitivity. 0.1 ug. of benzene per mi. of hydrogen 
can easily be detected. 


2 Less than 0.2 ml. dead space between the column and the jet 


on the detector ensures maximum resolution and efficiency. 


Extremely high sensitivity enables small samples to be used, 
e.g., for a six-component mixture a 200 ug. sample is sufficient 
for a complete analysis. 


Sensitivity independent of operating temperature. 
Substances with boiling points up to 375° C. can be dealt with. 


No weighing or previous calibration of the original charge is 
necessary for a complete quantitative analysis. 


Sensitivity can be varied, even during a run, without causing 
base-line shift. By increasing sensitivity small peaks can be 
“blown up’’ for accurate measurement; reducing sensitivity 
enables the major peaks to be kept within the recorder’s 
chart range. 


Up to four analyser units incorporating different columns and 
running at different operating conditions may be operated 
from one control unit. 


Completely self-contained analyser units are available for use 
with a suitable existing recorder. 


TYPICAL 
CHROMATOGRAMS 


4 -Paraffins: Column charge 1.5 mg. 
Column temperature 300° Constituents: 
Tetra-decane; (2) hexa-decane ; 

e. 


MINUTES 
Peppermint Oil (American): Column charge 1.4 mg. Column 
176° C. 
(1) (2) (3) Terpenes ; (4) Menthone ; (5) Menthol ; 
"Menthol Acetate. 


Tel.: KNightsbridge 113! 
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SHEFFIELD REGIONAL HOSPITAL 
BOARD 
SHEFFIELD NO. 4 HOSPITAL MANAGE- 
MENT COMMITTEE 


RADIOTHERAPY CENTRE 
ASSISTANT PHYSICIST 

Applications are invited for ag appointments 
in the Physics Department Sheffield 
National Centre for Ratodanes. (a) Appoint- 
ment in the Principal Grade for Physicist with 
wide experience of hospital physics work. The 
successful candidate will act as Deputy wt the 
Chief Physicist. (6) A second appointment in the 
Senior or Basic Grade, according to qualification 
and experience, Salary according to the 
Council Scales. 

Applications, with ——— of at least two 
referees, should be sent 
Cross,” Tree Root Walk. Shetheld. 10, ‘within 14 
days of the appearance of advertisement. 
Further particulars may be obtained on applica- 
tion to the Secretary. 


COLLEGE OF TECHNOLGGY 
BIRMINGHAM 
(Designated College of Advanced Technology) 
Applications are invited for the following posts 
Senior Lecturer in Organic Chemistry ; Senior 
Lecturer in Mathematics ; Senior Lecturer in Elec- 
trical Engineering (preferably Heavy Current) ; 
Senior Lecturer in Building and Civil Engineer- 


academic 
trial and/or research experience, while teaching 
experience will be an advantage. Salary in 


fi turers (men), £1,350 
by £50 to £1,550; (women), £1, by to 
£1,240 (plus pay increment). 
F rs and forms of 


application 
from the Registrar, College of Technology, Suffolk 
Street, Birmingham, 1, on receipt of stamped, 
Applications to be 


this advertisement. 
K. R. PILLING, 
Clerk to the Governing Body. 


SENIOR EXPERIMENTAL OFFICERS. THE 
Commissioners invite 


Supply. Age at least 31 on 31, 
1957. Candidates must have a university degree, 
or a professi or national 
certificate in iate bj higher 


perience 

without the academic qualifications. For all posts 
several years’ appropriate experience is required. 
Under (a)}—one post. Duties: to take charge of 
two experimental | kitchens—candidates must have 
a sound k of nutrition, and 
food chemistry. Organizing and lecturing ability 
and experience of large-scale catering necessary. 
Under (b)—five posts: Two are at the Road Re- 
search Laboratory, Harmondsworth—one for work 
in connection with the civil Ing services 
of the Laboratory and the other for pr Fn work 
and the preparation of bibliographies, in collabor- 
ation with the senior scientific staff of the Labora- 
tory, on matters of road-making materials and 
traffic and road safety; one at the Mechanical 
Engineering Research Laboratory at East Kilbride, 

near Glasgow; one at the Hydraulics Research 
Station, Wallingford, Berks, to take charge of 
the experimental work on problems connected 

open-channel flow; one in London in the 
Technical Information — for which a reading 
knowledge of German and experience in a tech- 
nical records section _— desirable. The 15 posts 
for (c) are classified under Applied Mathematics, 
Physics, Acronautical, and Mechanical Engineer- 

Electrical i 


metal corrosi 


jon. requiring of 
technical work for which candi candidates 
may apply irrespective of scientific background 
may also be included. Full information about 
the scope of the work is given in the memoran- 
dum. Salary (London) minimum £1,285 (women 
£1,191). Men’s scale maximum £1,530. — 
tionally, starting pay above .minimum. Some- 
what lower outside London. Women’s scale is 
being raised to reach equality with men’s by 1961. 
Service Comm 


Burlington Street, London, W.1 "347131 
ag Applications to be returned by July 31, 


UNIVERSITY OF THE 
WITWATERSRAND 
JOHANNESBURG, SOUTH AFRICA 
Applications are invited for the positions of 
Senior Lecturer and Lecturer on the staff of the 
Department of Electrical Engineering. Senior 


for research in electrical machines and in high 
voltage electrical engineering. Lecturer: Appli- 
cants must be able to teach general telecommuni- 
cations and network theory, and electromagnetic 
theory. He will also be required to give labora- 
tory instruction in the telecommunications and 
electronics laboratories. Salary scales: Senior 
Lecturer, £1,200 by £50 to £1,500 per annum ; 
rer, £850 by £50 to £1,200 per annum. Cost- 
of-living allowance: Payable in terms of Union 
Government regulations to persons with depen- 
dants. The = sere rate for a married man is 
£234 per Membership of the University 
Institutions’ Pro Provident Fund is compulsory and 
involves a contribution at the rate of 7 per cent 
bership of staff 


Applicants are advised to obtain a copy of the 
information sheet relating to these vacancies 
from the Secretary, A of Uni 
of the Britis: Commonwealth, 36 aa 
Square, London, W.C.1. Applications 


CHEMISTS 
are required by the 
ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 
at HARWELL and at WOOLWICH 
to use excellent experimental ‘acilities for 
investigations in these fields. SPECTRO- 
SCOPY; POLAROGRAPHY: RADIC- 
CHEMISTRY; RADIATION CHEMIS- 
TRY ; CHEMISTRY OF reenter 


Salary: (a) £940 rising to £1,155 (age 26 
over) ; (b) £375 (at roi to 


A degree and/or 
is desirable for (a) ; Scr Tevel) or level) or 
equivalent is required for (a) and (b). 

Sent postcard, quoting 804/34 (for posts 
at Woolwich) or 805/34 (for posts at — 
well), for full details and an 
be returned by July “ts. 
the Group Recruitment Officer, 
AE. Harwell, Didcot, Berks. 


UNIVERSITY OF WESTERN 
AUSTRALIA 


is £A.1,250 to £A.1 ,750 per annum plus cost-of- 
living allowance (at present £43 per annum); the 
commencing salary will be determined on the 
basis of the qualifications 


travelling expenses and housing assistance is 
available. 

Further particulars and information as to the 
method of ———_ may be obtained from 
>> ciation of Universities of the 

British Commonwealth, 36 Gordon Square, Lon- 
don, W.C.1. The closing date for the receipt 
of applications, in Australia and London, is 
August 14, 1957. 


UNIVERSITY OF 
SINGAPOR 

Applications are invited for SOE to the 
first Chair of Agriculture. Salary between £2,268 
and £2,548 per annum, at fixed point determined 
by qualifications and experience. Allowances: ex- 
patriation £378 per annum, cost of living £210 to 
560 per annum. All paid in Malayan currency. 
Passages for appointee, wife, and 
12 years. Part-furnished quarters at reasonable 
rent. Provident fund scheme. 

Detailed applications (eight copies), naming 
three referees, by August 15, 1957, to Secretary, 
for Higher. Education 


from whom 


oburn Square, London, W.C.1, 
further particulars may be obtained. 


COMMONWEALTH of AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION 
DIVISION OF FISHERIES AND 
OCEANOGRAPHY 
APPOINTMENT NO. 320/115 OF 
CHEMI OCEANOGRAPHER 


Applications are | invited for appointment to a 
position of Chemi: apher with the Or- 
ganization’s Division of Fisheries and Oceano- 
graphy located at Sydney, New South Wales. The 
appointee will be required to take part in a re- 
search programme on the identification, charac- 
terization, and movements of water masses in the 
Tasman and Coral Seas. The existing programme 
uses the classical properties of temperature and 
chlorinity to identify water masses, but investiga- 
tions are being conducted into the possibility of 
using total phosphorus, trace elements, sediment 
load, and optical properties to provide indepen- 
dent verification of origin and history ; considera- 
tion is also being given to the structural features 
and nutrient distribution along water mass boun- 
daries. chiorinity-temperature-depth recorder 
has been developed and is being used to study 
such structural features in situ and efforts will be 
made to use physical instrumentation for the ship- 
board determination of dissolved oxygen and trace 
elements. The appointee will also be expected to 
study the hydrological structure of ocean current 
boundaries in the Tasman and Coral Seas and to 
develop a programme 
tion of trace elements in the sea. Applicants 
should possess a university honours degree in 
science with chemistry as a major subject, and 
also including physical chemistry and mathematics, 
or equivalent qualifications, together with post- 


£A.1,313 to £A. “ee per annum. First-class sea 
fares to Australia will be paid for the appointee, 
his wife, and family. The appointment will be 
conditional upon a satisfactory medical examina- 
tion, and the appointee will be required to con- 
tribute Pus and eligible to receive benefits from, 
either the Commonwealth Superannuation te or 
the Commonwealth Provident Account. Dr. G. F. 
Humphrey, Chief of the Division of Fisheries. 
will be in the U.K. during August to September 
to interview suitable applicants. 

Applications, quoting Appointment No. 320/ 
115 ee full name, Sees date and year of 


gg AS 1957, or as soon as 
tipend (under review) 

£1,500, with F.S.S.U. arrangements and family 

allowances, 

Further particulars may be obtained from Mr. 

J. D. Irwin, The Old Schools, Cambridge, to 


whom applications should be sent so as to reach 
him not later than July 13, 1957. 


SESSIONAL INSTRUCTORSHIPS 

Applications are invited for Sessional Instruc- 
torships in chemistry at $2,400 for eight months. 
Besides doing some la’ tory instructing, 
dates will do graduate gf towards the M.Sc. 
or Ph.D. degrees in chemistry. 

for the 1957-58 session should be 
made before August 31 to the Chairman, 
ment of Chemistry, fo of Alberta, Edmon- 
ton, Alberta, Canada. 


UNIVERSITY OF DURHAM 
KING’S COLLEGE, NEWCASTLE-UPON- 


TYNE 
tions for a Temporary Lectureship 
ba . The appointment will = for the 
academic year 1957-58, and the salary will be de- 

accordance with the and 


termined in 

Applications, together with the names of three 
referees, should be submitted to the undersigned 
as soon as possibic. 


G. R. HANSON, 
Registrar of King’s College. 


Lecturer: Applicants must be able to teach elec- 
trical machine theory, power circuit theory, and he 
to give laboratory instruction in the electrical wee 
machine theory. The Department has facilities me 
* 
| medical aid fund is obligatory in the case of an 4 
| | Officer who is eligible for membership in terms er 
| of the rules of the fund. xia 
: 
ing. nav ar riate | i 
ace 
graduate research experience preferably in chemi- : . 
{ cal oceanography. Dependent upon qualifications er 
and experience, commencing salary will be deter- A ie 
mined within the salary range of Research Officer, \ 
f 
ture, Fisheries and Food; (b) Department of ; | 
Scientific and Industrial Research; (c) Ministry an if 
lars of qualifications and experience, and of war * 
: service, if any, accompanied by copies of not ia 
school certificate (or equivalent), with mathematics j more than four testimonials, and the names and { 
or science as the principal subject may for some addresses of at least two persons willing to act as y 
posts also be accepted. Candidates exceptionally referees, if required, should reach the undersigned ; i 
by August 9, 1957. a 
. Chief Scientific Liaison Officer. 
$: Australian Scientific Liaison Office, 3 
Africa House, Kingsway, 
Applications are invited for the position of UNIVERSITY OF CAMBRIDGE j 
Lecturer in Electrical Engineering. Applicants = 
should hold a degree in engineering and prefer- Q 
ence will be given to an applicant with experi- , é 
ence or interest in some aspect of heavy power eS 
| ose design. The salary range for Lecturers me: 
| 
appointee An a 1S wards — 
i 
| 
weapons sctron aircrait equipment, etc. 
Some posts require knowledge of chemical en- p 
| 
| 
| 
| 4 
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The Council invite applications 


DIRECTOR OF RESEARCH 


He will be responsible for the initiation and direction of all cancer 
research in the Fund’s laboratories. Their choice will not be limited 
to those who may make formal application and the Council reserve 
the right to fill the post by invitation. 

The Fund is about to erect a modern laboratory block next to the 
Royal College of Surgeons in Lincoln’s Inn Fields, London, and the 
Director will be required to assist in the planning of these laboratories 
and to take charge when complete. He should be medically qualified 
and well acquainted with the field of cancer research. 

The Director's salary will be at least £4,000 per annum with appro- 
priate children’s allowances and membership of the F.S.S.U. 


Further particulars and terms 


from the Secretary, by whom applications must be received on or 
before November 1 


, 1957. 


Lincoln’s Inn Fie 
London, W.C.2. 


IMPERIAL 
CANCER RESEARCH 


Royal College of Surgeons of England, 


for a new post of 


of appointment may be obtained 1 


KENNEDY CASSELS. 
Secretary 


PSYCHOLOGISTS IN THE CIVIL 


SERVICE 

The Civil Service Commissioners invite appli- 
cations for six posts: two in the Air Ministry 
(one in the R.A.F. Institute of Aviation Medicine 
and one in the Scientific Adviser's Organization), 
three under the Prison Commission and onc 
under the Admiralty for duties at the R.A.F. 
Institute of Aviation Medicine. The post under 
the Admiralty is in the Senior Grade, the others 
are in the basic grade. Both men and women 
may compete for the post under the Air Ministry 
at the R.A.F. Institute of Aviation Medicine, bur 
for all other posts men only are eligible. 

Age: for Senior Psychologist at least 30 on 
August 1, 1957; for Psychologist at least 21 and 
under 31 on that date, with extension for Regu- 
lar Forces 


degree of 


ing 

(a) A first- or nd-class honours 

a recognized waiversity in which psychology was 
on. 


(d) A postgraduate diploma in psychology, fol- 
lowing at least two years’ systematic study. 
me... Fellowship of the British Psychologica! 


() Associateship of the British Psychologica! 

Society (subject to certain conditions). 
Candidates taking for 


the final examinations 
=. (©), @) in summer 1957 may be con- 
“Exceptionally © candidate without any of these 


to 

° £1,190. Women’s rate, where lower 
is being improved until equality with the men’s 
scale is reached in 1961. Rates somewhat lower 


NOTTINGHAM AND DISTRICT 


TECHNICAL COLLEGE 
SHAKESPEARE STREET, NOTTINGHAM 
from honours 


Assistant in Chemistry. Te- 
search experience is desirable. The post offers 
considerable scope, and encouragement will 


£650 by £50 to £750 per annum 

Further particulars and form of application may 
be obtained from the Principal, to whom com- 
pleted forms should be returned not later than 
July 9, 1957. 


UNIVERSITY OF ABERDEEN 
tions are invited for a Research Fellow- 


ship in iology. Tenable for two years from 
bo 1957, with possible extension for a 
third 


join in work on the physiology of autonomic 
neuro-effectors. 


Applications (two copies), containing the names 
of two referees, should be submitted by July 13, 
1957, to the Secretary, The University, Aberdeen. 


MEDICAL RESEARCH COUNCIL REQUIRE 
an Organic Chemist to assist a research group 
working at the University of Exeter. Applicants 
should have a good honours degree in chemistry 
and, preferably, some research experience. The 
appointment will commence at an early date, and 
will be for three years, subject to an initial pro- 
bationary year. Initial salary in range £500 to 
£690 (to be increased shortly) depending on quali- 
fications and experience.—Applications, with 
mames of two referees, should be sent to the 
Chancellor, The U; 


SENIOR SCIENTIFIC OFFICERS: SCIEN- 
tific Officers. The Civil Service Commissioners 
invite applications for pensionable appointments 
covering a wide range of scientific research and 
development in most of the major fields of funda- 
mental and applied science. In biological sub- 
jects the number of vacancies is small: individual 
vacancies exist in the Natural History Museum 
for candidates who have special knowledge of, or 
who are interested in, crystallography, taxonomic 
entomology, palaeobotany, malacology, acarology. 
Scientific Officers are urgently required for the 
Forensic Science Laboratories; for scientific ex- 
amination of document and handwriting cases at 
Cardiff: for Chemists at Preston, Harrogate. and 
in London. There is also a vacancy for a Senior 
Scientific Officer (Biologist) at Harrogate. Candi- 
dates must have obtained a university degree with 
first- or second-class honours in an appropriate 
scientific subject (including engineering) or in 
mathematics, or an equivalent qualification, or be 
otherwise qualified by high professional attain- 
ments. Candidates for Senior Scientific Officer 
posts must in addition have had at least three 
years’ postgraduate or other approved experience. 
Age limits: Senior Scientific Officers, between 26 
and 31, but specially suitable candidates under 26 
may be admitted ; for Scientific Officers between 
21 and 28 during 1957 (up to 31 for permanent 
members the Experimental Officer class). 
Salary (London) Senior Scientific Officers: mini- 
mum £1,135 (women £1,047). Men’s scale maxi- 
um £1,345. Scientific Officers: minimum £605. 
Men’s scale maximum £1,055. Women’s pay 
above £605 slightly lower but being raised to 
reach equality with men’s in 1961. Somewhat 
lower rates in the provinces. Five-day week, 
generally.—Further particulars from Civil Service 
Commission, Scientific Branch, 30 Old Burlington 
Street, London, W.1, quoting No. S.53/57 for 
Senior Scientific Officers and S.$2/57 for Scien- 
tific Officers. Interview boards will sit at inter- 
Early application is advised. 


Vice: niversity, Exeter, before 
July 7. vals as required 
SENIOR 


(male) required for the 
Chelsea Polytechnic, Manresa Road, 

S.W.3. Applicants, preferably between 24 and 
30 years of age, should have had previous labora- 
tory experience. Possession of the City and Guilds 


CIAN 
Department of Chemistry, 
London, 


ments of £28 4s. to £578 2s., and with additional 
increments for specified qualifications to £690 18s. 


OXFORD UNIVERSITY. LABORATORY 
Technicians required for Research Units. Sound 
knowledge of chemistry essential and experience 
of routine biochemical techniques an advantage. 
Positions are permanent and pensionable, with 
five and a half to six weeks’ paid holiday per 
annum. according to age, qualifications, 
and experience.—Applications, giving full particu- 
lars, should be sent to De- 


and 
tary, Civil Service Commission, 
dens, London, W.1, quoting No. 75/57/7. Appli- 
cation forms should be returned. by July 10, 1957. 


IMPERIAL COLLEGE OF SCIENCE 


AND TECHNOLOGY 
METEOROLOGY DEPARTMENT 


eorology essential, but 
candidates should be pone in observational 
or fluid dynamics. 


be experimental or theoretical. Sa’ 
plus £60 London 
allowanc: 


Aooly,. ‘giving two referees, to Professor P. A 
Ss . Imperial College, London, S.W.7, by 


July 27. 


NOTTINGHAM AND DISTRICT 


TECHNICAL COLLEGE 
SHAKESPEARE STREET, NOTTINGHAM 


tant, Grade B, in Physics. 

with the Burnham Techn : 

£650 by £25 to £1,025 per annum. Additions in- 
Howance of £75 per annum (or £125 

degree), up to ibree increments 
cases 


and form of application may 
be obtained from the Principal. Completed forms 
should be returned not later than July 9, 1957. 


SENIOR EXPERIMENTAL OFFICER RE- 
quired by the Atomic Weapons Research Estab- 
lishment, Aldermaston, Berks, to assist in the 
planning and execution of atomic weapon trials. 
The work is mainly with arrangements 
for scientific measurements at the trials. Some 
overseas duty is involved. Minimum qualification 
higher school certificate (science) or equivalent, 
although a general scientific degree desirable. 
Knowledge of some aspect of atomic weapon 
effects, and experience of scientific measurements 
in field trials advantageous. Salary: £1,295 to 
£1,550 per annum (male). Contributory super- 
annuation scheme. A house or assistance towards 
legal expenses on house purchase will be available 
for married officers living beyond daily travelling 
distance.—Postcards for application forms to 

Senior Recruitment Officer at above address. 


—Apply by letter to the Chief Technician. 


partment of Biochemistry, 
Oxford. 


Please quote reference 1524/34. 


24 
is 
A higher degree in psychology. 
ty Pats By (c) A bachelor of education degree of a Scot- 
tish university or of the University of Belfast. 
three years’ responsible professional experience. 
London (men)—Senior Psychologist, 
£1.055—£1 psychologist, £565 at age 21 up 
AG 3 ds, 
outside London. Promotion prospects. Five- 
day week gencrally. 
AY 
| 
| 
giv 
J 
— 
should have had postgraduate experience in physi- 
Gan wie ology or allied subjects and will be expected to | 
- 
ibe 2 mental allowance for industrial experience after 
= age 21, and war service. The policy of the 
cee ie College is to encourage staff and students to 
eRe 4: ai | undertake research work, an appreciable amount 
Intermediate Certificate in Laboratory Technology 
(or equivalent) will be an advantage. Salary 
nL es a scale £465 6s. per annum, rising by annual incre- 
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THE ROYAL SOCIETY 
SORBY RESEARCH FELLOWSHIP 

The Committee representing the Royal Society 
and the University of Sheffield, appointed to 
administer the Sorby Research Fund, invite 
applications for the post of Sorby Research 
Fellow. The object of the Fellowship is not to 
train men for original research but to obtain 
advances in natural knowledge by enabling men 
of proved ability to devote themselves to research. 
The appointment is for five years and will date 
from October 1, 1957. The stipend of the Fellow 
will be £1,450 rising by annual increments of 
£100 to a maximum of £1,850, with superannua- 
tion benefits to which the successful candidate 
will be required to contribute 5 per cent of 
annual stipend and to which the Society will 
make a contribution of 10 per cent. The Sorby 
Research Fellow will be expected to pursue his 
investigations at the University of Sheffield, 
unless the nature of the investigation requires 
that the work should be done elsewhere. The 
regulations provide that a new appointment shall 
preferably be in a subject different from . the 
previous one. Accordingly on this occasion, 
preference will be given to an application which 
proposes a subject which is not metallurgy. Can- 
didates should supply the usual personal details 
concerning age, curriculum, distinctions received 
and qualifications for the research proposed, and 
give the names of two referees. Testimonials 
will not be considered. Applicants and 
referees at a distance may write direct to the 
address given below, without first obtaining 
forms. The subjecz of the proposed research 
should be given. 

Applications should be made on forms to be 
obtained from the Assistant Secretary, The Royal 
Society, Burlington House, London, W.1, and 
should be received not later than July 13, 1957. 


NATIONAL COAL BOARD 
NORTH-WESTERN DIVISION 

Scientist, grade 2 (male), required at Central 
Laboratory, Physics Section, Shade House, 
Pendlebury. Salary scale £975 by £35 to £1,360 
Applicants shou'd have a first- or 
second-class hons. degree in physics or an equiva- 
lent qualification. Will be expected to work 
underground on investigations on dust and allied 
problems as ired. 

Applications, stating age, education, qualifica- 
post, to the Divi- 
Portland Street, 


tions, experience and present 
sional Chief Staff Officer, 40 
Manchester, 1, within 10 days. 


UNIVERSITY OF MELBOURNE 
AUSTRALIA 

Applications are invited for two positions of 
Reader (or Senior Lecturer) and Senior Lecturer 
in Statistics. Applicants should be qualified in 
mathematical statistics and, for the more senior 
position, widely experienced in the application of 
statistics to practical and managerial problems. 
The salary ranges are £A.2,200 to A200 for a 
Reader and £A.1,850 to £A.2,150 for a Senior 
Lecturer. Initial salary will be determined by 
qualifications and experience Superannuation 
similar to F.S.S.U. in Great Britain will be 
provided. 

Conditions of appointment may be obtained 
from the Secretary, Association of Universities of 
the British Commonwealth, 36 Gordon Square, 
London, W.C.1. Applications close in Australia 
and London on August 15, 1957. 


UNIVERSITY OF SASKATCHEWAN 


CANA 
DEPARTMENT SICS 
POST-DOCTORAL RESEAR 

FELLOWSHIP 


Applications are invited for a Post-doctoral Re- 
search Fellowship in upper a 
The research to be Son of involves the in- 


Further information may be obtained by writing 
by airmail to Dr. A. Vallance Jones, 

of Physics, University of Saskatchewan, Saska- 
toon, Saskatchewan, Canada. 


UNIVERSITY OF MANCHESTER 

Applications are invited for the post of Assis- 
tant Lecturer in Mathema Candidates should 
have qualifications in cither pure or applied 
mathematics. The salary scale is at present under 
review and is expected to be £700 to £850 per 
annum. Membership of F.S.S.U. at children’s 
allowance scheme. 

Applications should be ag, om. later than July 
10, 1957, to the Registrar, , Man- 
chester, 13, from whom Poe stag particulars and 
forms of application may be obtained. 


WELSH PLANT BREEDING 
STATION 
UNIVERSITY COLLEGE OF WALES 

RYSTWYTH 


Applications iovied from candidates with pass 
degree in botany or other suitable qualifications 
for posts in assistant experimental officer grade in 
cpomey. plant genetics, grassland agronomy, and 
Salary age scale basis: men £350 to 
£755, and women £350 to £693 (equal pay stage 
Ill). Superannuation scheme. 
Further particulars from the Registrar, to whom 
applications, with copies of two recent testi- 
page a names of two referees, should be sent 
by July 6. 


UNIVERSITY COLLEGE OF 


RHODESIA AND NYASALAND 
Applications are invited for two Lectureships 
in Botany from candidates interested in myco- 
logy and cytogenetics. Salary scales: Assistant 
Lecturer, £1,050 by £50 to £1,200 per annum ; 
Lecturer (Grade IIT), £1,200 by £50 to £1,450 per 
annum ; (Grade I), £1,450 by £50 to £1,750 per 
annum. Entry point by qualifica- 
tions and experience. Superannuation scheme. 
Passages to Salisbury for appointee, wife, and 
dependent children on appointment, with allow- 
ance for transport of effects. Unfurnished 
ew at rent of up to 15 per cent of 
salary, 

Detailed applications (six copies), naming three 
referees, by August 15, 1957, to Secretary, Inter- 
University Council for Higher Education Over- 
seas, 29 Woburn Square, London, W.C.1, from 
whom further particulars may be obtained. 


PUBLIC RELATIONS 
A.E.R.E., HARWELL 


accounts of technical work. 
G.C.E. (A), BKC.. or equivalent, and 
pba in the physical sciences. 
£940 (at 26) to £1,155 or £375 (at 18), 
rising to £815. 

Send postcard (quoting 825/34) for fur- 
ther details and an application form, which 
must be returned by July 14, 1957, to 
Group Officer, A.E.R.E., Har- 
well, Didcot, Berks 


CENTRAL ELECTRICITY 


AUTHORITY 
HEADQUARTERS 
require ENGINEERS in the Station Planning and 
Development Branch in London, S.E.1. 

The Branch is responsible for: (a) investiga- 
tion and selection of sites for nuclear power 
stations ; co-ordination of investigations and se- 
lection of sites for orthodox stations ; negotia- 
tions for statutory and other consents for both 
classes of stations ; (b) formulation of initial basic 
designs of new orthodox power stations includ- 
ing layout of sites and stations ; railway sidings : 
circulating water systems ; development of works 
power supply schemes; plant control schemes. 
All candidates should have an honours degree or 
qualifications for membership of the I.Mech.E., 
L.C.E., or L.E.E., and for (a) preferably experience 
of economic ies or of one or more of the 
problems arising in the siting of power stations, 
e.g., geology and ground exploration; thermal 
and hydraulic aspects of the use of river and sea 
water for cooling purposes; discharge and dis- 
posal of chimney emissions; questions of town 
and country planning. Candidates for (b) must 
be experienced in the design and layout of large 
modern power stations and associated plant, and 
experience of the construction or operation of 
such stations would be an advantage. 

Salaries within scales: 

Senior Assistant Engineer: £1,435 to £1,795 per 
annum. 

Second Assistant Engineers: £1,210 to £1,570 


per annum. 

Third Assistant Engineer: £1,105 to £1,315 per 
annum. 

Fourth Assistant Engineer: £870 to £1,045 per 


annuni. 

Application forms, obtainable from D. Moffat, 
Director of Establishments, Winsley Street, Lon- 
don, W.1, should be completed and returned by 


July 11. ‘Quote ref. N/281. 


UNIVERSITY COLLEGE OF 

RHODESIA AND NYASALAND 

Applications are invited for a Lectureship in 

each of the following subjects: hated ure (Pedo- 

logy and Soil Science); Agriculture (Animal 
Chemistry 


£1,050 by £50 to £1,200 per annum; Lecturer 
(Grade ID, £1,200 by £50 to £1,450 per araum ; 
(Grade I), £1,450 by £50 to £1,750 per annum. 
Entry point determined by qualifications and ex- 
perience. Superannuation scheme. Passages to 
Salisbury for appointee, wife, and dependent 
children on appointment with allowance for trans- 
port of effects. Unfurnished accommodation at 
rent of up to 15 per cent of salary. 


versity. Council for Higher Education Overseas, 
29 Woburn Square, London, W.C.1, from whom 
further particulars may be obtained. 


PRINCIPAL SCIENTIFIC OFFICERS. THE 
Civil Service Commissioners invite applications 
for pensionable posts (a) Admiralty, nine; (b) 
British Museum—Natural History, one; (c) 

partment of Scientific and Industrial Research, 
nine ; (d) Ministry of Supply, 20. Age at least 
31 on December 31, 1956. Candidates must have 
first- or second-class honours degree, or equiva- 
lent, in an appropriate subject and at least three 
years’ approved research experience. Candidates 
exceptionally well qualified by experience may be 
admitied without the academic qualifications. For 
all posts candidates must have had several years’ 
appropriate experience and be of proved research 
ability.. Under (a) five posts are for Physicists, 
one for a Physical Chemist, one for a Mechani- 
cal Engineer, and one for an Electrical Engineer. 
The posts are at naval establishments in the 
southern half of England; duties involve taking 
charge of research design and development work. 
There is also a mathematics post for the analysis 
and reduction of data. Under (b) a specialist in 
the taxonomy of European flowering plants is re- 
quired. Under (c) three of the posts are at the 
Laboratories at Teddington—one in the Ship Divi- 
sion, one in the Radiochemistry Section, and one 
in the Metal Corrosion Section; one is in the 
Road Research Laboratory at Langiey, Bucks, 
one at the Mechanical Engineering Laboratory at 
East Kilbride, near Glasgow, for experimental 
and theoretical research in hydrodynamics and 
low-speed aerodynamics, one at the Low Tem- 
perature Research Station at Cambridge for re- 
search on food microbiology, one in London to 
act as liaison officer in the field of processing and 
metallurgy, one in Edinburgh to act as liaison 
officer on matters relating to scientific research 
and development. The work entails extensive 
travelling and lecturing, and one in London on 
administrative duties on Department's scientific 
policy and its choice of programmes and alloca- 
tion of resources. The posts for (d) are classified 
under Applied Mathematics, Physics, Acronauti- 
cal and Mechanical Engineering, Electrical En- 
gineering, Chemistry, and Metallurgy for work on 
guided weapons, electronics, aerodynamics, radio, 
radar, etc. Fuller information about the duties 
and the kind of experience expected is given in 
the memorandum. Salary (London) minimum 
£1,375 (women £1,288). Men's scale maximum 
£1,950, Exceptionally, starting pay above mini- 
mum. Somewhat lower outside London. 
Women’s scale is being raised to reach equality 
with men’s by 1961.—Application forms and 
memorandum from Civil Service 


don, W.1, quoting S4714/57/15. 
to be returned by July 18, 1957. 


THE AGRICULTURAL COUN- 


2: require an Assistant Officer in 
the Experimental Pathology t at their 
Institute of Animal Physiology to work on electro- 


phoresis. Minimum qualifications: G.C.E. in five 
subjects, including two su (mathematics or 
science) at advanced level, or equivalent. ating 
ence would be given to candidates with a Pass de- 
gree in science, or laboratory experience in bio- 
chemistry, biophysics, or immunology. Salary 
according to age in scale £390 at 19 to £755. 
Contributory superannuation scheme.—Applica- 
tions, with the names of two referees, to the 

, Institute of Animal Physiology, Babra- 
ham, Cambridge, within two weeks. 


ROYAL MARSDEN HOSPITAL, FULHAM 
Road, S.W.3. Applications are invit<3 for the 
post of Technician in the Endocrinology Labora- 
tory. Candidates should have had some experi- 
ence in clinical yon and be ‘Tnverensed in 
—— work. Salary and conditions of ser- 


vice according to Whitley Council scale. 
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UNIVERSITY OF BRITISH 


COLUMBIA 
DEPARTMENT OF CHEMISTRY 
Applications are invited for the posts, (a) In- 
structorships (salary $4,500 per annum), and (b) 
Assistant Professorships (minimum salary $5,000 
per annum). Candidates should have the Ph.D. 
degree, or its equivalent, in inorganic or physical 
chemistry. Some university teaching experience 
is required for appointments to the Assistant Pro- 
fessorships. S candidates will be expected 
to pursue research in one of the following fields: 
chemical kinetics, electron and nuclear magnetic 
resonance spectroscopy, mass spectrometry, radia- 
tion chemistry, molecular structure, or modern 

inorganic chemistry. 

Applications, with the names and addresses of 
two referees, should be sent to the undersigned, 

whom further particulars may be o| 3 
Professor C. A. MCDOWELL, 

Department of Chemistry. 

University of British Columbia, 

Vancouver 8, B.C., Canada. 


INSTITUT NATIONAL 


POUR L’ETUDE AGRONOMIQUE 
DU CONGO BELGE 

Applications are invited from British graduates 
for appointment as Statistician in the Division of 
Biometry, Yangambi, district of Stanleyville, 
Belgian Congo, for work in the design of field 
experiments, biological assay and sample surveys, 
and for programming work on I.B.M. equipment. 

Detailed applications, stating age, education, 
experience and qualifications, should be made in 
confidence to the Director General of the 
I.N.E.A.C., 12 rue aux Laines, 


RESEARCH FELLOWSHIPS IN GOVERN- 
ment Scientific Establishments. The Civil Service 
Commissioners invite application for a number of 
Senior and Junior Research Fellowships, tenable 

three years at Government Scientific Estab- 
lishments, for research into subjects of import- 
ance to H.M. Government. There are no age 
limits, but candidates must normally have a first- 
or second-class honours degree in an appropriate 
subject and must be able to show evidence of a 
very high standard of ability in research. At least 
two years’ postgraduate experience will be ex- 
pected of candidates for Junior Fellowships and 
at least three years of candidates for Senior 
Fellowships. Exceptionally a candidate without 
the academic requirement, but who can produce 
evidence of outstanding ability in research, may 
be admitted. Remuneration will be according to 
individual merit and experience, at rates between 
£1,000 and £1,200 for Senior Fellowships and 
between £650 and £850 for Junior Fellowships. 
F.S.S.U. scheme applies. The fields of research 
in which Fellowships may be awarded if candi- 
dates of the requisite high quality present them- 
Selves cover a very wide range; and Fellowships 
may be tenable at any of a considerable number 
of Scientific Establishments.—Further information, 
and application forms, from Civil Service Com- 
mission, Scientific Branch, 30 Old Burlington 
Street, London, W.1, quoting S.4695/57. Inter- 
view board sits at intervals, as required Early 
application advised. 


METEOROLOGICAL OFFICE, SCIENTIFIC 
Officers. The Civil Service Commissioners invite 
applications for permanent posts. The duties in- 
clude research in atmc pheric physics, covering 
the study of cloud structure, synoptic and dynami- 
cal meteorology, large- and small-scale diffusion 
and turbulence, climatology, and development of 
instruments. is a limited number >f posts 
for forecasting work at the more important 
centres. Successful candidates will be given a 
course in meteorology before being assigned to a 
research or forecasting establishment for further 
training and experience. In some instances can- 
didates with national service obligations can be 
commissioned in the R.A.F. for forecasting duties 
at R.A.F. stations. Further information may be 
obtained from the . Meteorological Office 

10), Air Ministry, Kingsway, London, 
W.C.2. Candidates must be between 21 and 28 
during 1957. They must have a first- or second- 
class honours degree, preferably in physics or 
mathematics, or an equivalent qualification. 
Salaries (London rates) £605 to £1,055. Women’s 
pay above £605 slightly lower but being raised to 
reach equality with meu’s in 1961. Somewhat 
lower rates in provinces. ities for pro- 
motion to Senior Officer (£1,135 to 
and higher posts.—Particulars from Civil 


UNIVERSITY OF SHEFFIELD 

Through the generosity of Batchelors Peas Ltd. 
the University offers a Research Fellowship in 
Biochemistry or Microbiology, open to graduates 
of any British university. The Fellowship will be 
tenable initially for a period of two years and 
may be extended for a third year. Value £450 a 
year. The Fellow will be required to pursue a 
full-time course of research in the University of 
Sheffield under conditions approved by the Head 
of the Department concerned. 

Applications (two copies) including the names 
and addresses of referees and, if desired. copies 
of testimonials, should the Registrar (from 
whom further particulars may be obtained) by 
July 20, 1957. 


CENTRAL ELECTRICITY 

AUTHORITY 
NUCLEAR POWER SUBDEPARTMENT 
require, in London, S.E.1, METALLURGISTS 
to advise on the suitability of metals for use in 
reactors and fuel elements, and to study the prob- 
lems arising therefrom. Candidates should have 
a good knowledge in the ficlds of ferrous and 
non-ferrous metallurgy and a knowledge of cer- 
mets would be advantageous. Industrial experi- 
ence and a good degree of a British university or 
equivalent qualification is desirable. The appoint- 
ments will necessitate liaison with the laboratories 
of this and other organizations. Salaries within 
scales £870 to £1,795 per annum according to 
ability. 

Applications, stating age, qualifications, experi- 
ence, present position, and salary, to D. Moffat, 
Director of Establishments Winsley Street, Lon- 
don, W.1, by July 3. Quote ref. N/265. 


STATISTICIAN 


required by N.C.B.’s Statistics Branch at 
London Headquarters. Applicants should 
have degree in mathematical statistics or 
mathematics with appropriate qualifications 
in statistics. The work is interesting, 
varied, and largely of a consultative mature. 


Appointment (superannuable), according 
to qualifications and experience, within in- 
clusive ranges £1,020 to £1,300 male, £925 
to £1,205 female. 

Write, stating age, qualifications and ex- 
perience, to National Coal Board, Staff 
Dept., Hobart House, London, S.W.1, 
— envelope X/724/2D, before July 


SHEFFIELD CENTRE FOR THE 
INVESTIGATION AND 
TREATMENT OF RHEUMATIC 
DISEASES 
Organic required to work with a team 
in the steroid field. Ph.D. preferable. Terms 
and conditions as for biochemists in the National 
Health Service. Salary starting range £650 to 
£910 per annum according to qualifications and 
experience. Tenure one year, with renewal for a 

further two years anticipated. 

Apply, stating age, qualifications, experience, 
etc., together with the names of two persons for 
reference, to the Group Secretary, Sheffield No. | 
Hospital Management Committee, Nether Edge 
Hospital, Sheffield, 11. 


UNIVERSITY OF ST. ANDREWS 
QUEEN’S COLLEGE, DUNDEE 
LECTURESHIP IN PHYSICS 
The University Court of the University of 
St. Andrews invites applications for a Lecture- 
ship in Physics in Queen's — Dundee, com- 
mencing October 1, 1957. lary will be on 
the scale £900 by £50 to £1, 0 oy rit to £1,650, 
with efficiency bar at £1,350. F.S.S.U. and family 
allowance benefits; a grant towards removal ex- 
penses will be made. 
Six copies of the application, which should 
contain the names of three referees, should be 
lodged with the undernoted not later than July 


6, 1957. 
PATRICK CUMMING, 
Joint Clerk to the University Court. 


BLOOD GROUPS.—A SMALL TEAM WORK- 
in requires 


rch for new reagents. 

scale £585 to £1.0: ,025 (women £955 subject to 
equal pay improvement), F.S.S.U. (b) Assistant 
Experimental Officer to prepare and apply known 
reagents under guidance. Experience of immuno- 
logy, haematology, or blood-group work an ad- 
vantage but not essential. Assistant Experimenta! 
Officer scale £470 (at age 21) to £780 (women 
£713 subject to equal pay improvement). A.R.C. 
superannuation scheme.—Applications, 
. three referees, by July 20, to Secretary, A 

Animal Research Organization, 6 ‘Sonth 
Oswald Road, Edinburgh, 9. 


APPOINTMENTS VACANT 
PHARMACOLOGIST OR PHYSIOLOGIST 


UNIVERSITY OF LIVERPOOL 

Applications are invited for the post of Assis- 
tant Lecturer in the Department of Physiology. 
The salary scale for a medically qualified candi- 
date will be £900 by £100 to £1,100 per annum 
(initial salary £900 per annum); the salary range 
for a non-medically qualified candidate will be 
£700 to £850 per annum. 

Applications, stating age, qualifications, 
experience, together with the names of 
referees, should be received not later than July 
13, 1957, by the Registrar, from whom further 
particulars of the conditions of appointment may 
be obtained. 


LAVAL UNIVERSITY 
CGUEBEC, CANADA 
Vacant staff position to teach inorganic chem- 
istry in French at the undergraduate and gradu- 
ate levels. Excellent facilities for research. Salary 
and academic status (Assistant or Associate Pro- 
fessor) commensurate with qualifications and ex- 


perience. 
Appiy to the Director of the Chemistry Dept., 
Laval University, Quebec, Que., Canada. 


ASSISTANT PHYSICIST REQU'RED, RADIO- 
therapy Department, Royal South Hants Hos- 
pital, Southampton. Appointment will be at basic 
grade within the salary scale £525 by £25 to £625, 
and subsequently £650 by £30 (3) by £35 (3) to 
£845 per annum. Candidates must 


and 
three 


to assist in radium and x-tay problems, includ- 
ing rotational therapy, as well as radioisotope 
work.—Applications, stating age, qualifications, 
and experience, giving the names of two referees, 
should be sent as soon as possible to Frank Jen- 
nings, Secretary, Southampton Group Hospital 
Management Committee, Bullar Street, South- 
ampton. 


pany for their new 

The position will appeal to those recently quali- 
fied or expecting to graduate this year. The work 
will be part of an interesting research programme. 
It will consist of the screening of new compounds 
for a variety of pharmacological actions and a 
more detailed study of those of potential thera- 
peutic value. Publication of results is encouraged 
and the position offers excellent prospects to any- 
one with real ability. Salary according to quali- 
fications and experience. company work a 
five-day week and operate an attractive non-con- 
tributory pension scheme. 

ticulars to mnel 

French Laboratories Limited, 

Lane, London, S.E.5. 


IMPERIAL CHEMICAL INDUSTRIES LIMI- 
ted, Dyestuffs Division, has vacancies in its Re- 
search Department for Physicists to work on a 
varicty of physicc! and instrumental problems 
associated with the t and manufacture 

ographic materials for the recently intro- 


starting salaries which depend upon age, experi- 
ence, and qualifications.—Please write, giving 
brief details of age, qualifications, and experience, 
to Staff Department, Hexagon House, Blackicy, 
Manchester, 9, quoting Reference 1/12. 


BOOTS PURE DRUG CO. LTD. HAVE A 
the Veterinary and Horticultural Divi- 


and 
products.—Applications should be 
the Personnel Manager, Station 


ham. 
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HAWKER SIDDELEY 
NUCLEAR POWER CO. LTD. 


invites applications from 


GRADUATES 
Physics or Electrical Engineering 


to work on design of special instruments 
and/or complete reactor instrumentation 
systems. 


Research or development experience in de- 
sign of electronic measuring devices or in- 
strumentation systems essential. Experience 
in nuclear physics or pneumatics an added 
qualification. Age 25-35. 


The post is pensionable subject to the nor- 
mal qualifying period. 


Please write to Personnel Officer, Sutton 
Lane, Langley, or. Slough, Bucks. 


DISTILLERS COMPANY 
LIMITED 
ANALYTICAL OR PHYSICAL CHEMIST 


The Company have a vacancy at the 
Speke, Liverpool, factory of the Distillers 
Company (Biochemicals) Limited for a male 
Analytical or Physical Chemist, aged not 
over 30, to develop automatic laboratory 
control procedures and other physicochemi- 
cal techniques ; he will work in conjunction 
with specialists in the field, both inside and 
outside the Company. Candidates should 
hold a good honours degree in chemistry, 
or an equivalent qualification; experience 
in pharmaceutical or fine chemical manufac- 
ture is desirable, but is not essential. Salary 
according to qualifications and experience. 
Non-contributory pension scheme. 


Write Staff Manager, The Distillers Com- 


pany Limited, 21 St. James’s “food Lon- 
don, S.W.1. Quote Ref. 31/57. 


DISTILLERS COMPANY 
LIMITED 


In step with its rapidly expanding interests 
in many branches of the chemical i 

the Company wishes to appoint a limited 
number of 


CHEMICAL ENGINEERS 
initially to the staff of its Research and 
Development Department, 


Surrey. 

To men with initiative each vacancy offers 
scope for a wide range of activities, from 
initial theoretical design and calculations on 
the one hand, to participation in the final 
erection and commissioning of full-scale 
plant on the other, and including inter- 
mediate work, for example, on the pilot- 
plant scale. 

Candidates should have a good honours 
degree in chemical or equiva- 
lent qualifications, and should be aged pre- 
ferably not over 30. 


tributory pension scheme. 


Write Staff Manager, The Distillers —_ 
pany Limited, 21 St. James's 
don, S.W.1. Quote Ref. 33/57. 


in products of its type. 


! broader field. 


WC.2. 


VACCINES 


| AN internationally famous and rapidly expanding drug and fine 

chemical organization is about to enter the field of vaccines. 
Although interest in the field will be general and will extend 
through all phases of Research and Production, initial develop- 
ments will be tied to a particular project making a major advance 


A vacancy arises for a man with experience especially in virus 
work to lead a team initially in developing the project and eventu- 
ally of supervising its eventual operation and/or carrying out fur- 
ther and more general research and development work in the 


The position calls for a first-class man with a pioneering spirit, 
and a generous salary will be paid to the successful applicant. 


The Company is situated in a non-industrial and pleasant area, 
operates a non-contributory pension scheme, and generally offers 
above average opportunities and conditions. 

Applications, which will be treated in the strictest confidence, 
giving full details as to qualifications, age, experience, etc., to 
Box 893, T. G. Scott and Son, Ltd., 1 Clement’s Inn, London, 


PHYSICISTS 


Are you interesied 
in Properties of 
Materials ? 


BAKELITE LIMITED have a vacancy in 
the Physics Section of their Development 
Department for a PHYSICIST (aged 25 
to 35) to work on the electrical and 
mechan’’<i properties of a wide variety of 
synthetic resins and allied products. Previ- 
ous experience in this field is desirable but 
not essential, a more important require- 
ment being a good honours degree in 
physics. Salary according to age and ecx- 
perience. 


Applications, giving details of age, train- 
ing and qualifications, should be addressed 
to Development Manager, Bakelite Limi- 
ted, Redfern Road, Tyseley, Birmingham, 
11. 


PILKINGTON BROTHERS LIMITED, WHO 
are the manufacturers of plate and sheet 
ps in the British Commonwealth and employ 
more than 20,000 persons, wish to appoint a Head 
of their Technical Development it. This 
is a new appointment necessitated by the large 
number of development projects in hand. It is 
intended that the man selected should take une 
of the development of new processes and the 
radical improvement of existing ones. There are 
ample technical resources available and the Com- 
pany spends large amounts on development work. 
Applicants must have a good honours degree in 
engineering, physics, or chemistry. They must 
also have a flair for development work and the 
enthusiasm to see a job through. Applications 
will be welcomed from men aged preferably 35- 
45 who have done at least five years’ successful 
and original development work in industry or at 
a university. The Company is prepared to offer 
a service agreement at an attractive salary to the 
right man.—All applications will be treated confi- 
dentially and should be addressed to the Group 
Personnel Officer, Pilkington Brothers Limited, 
The Glass Works, St. Helens, Lancashire. 


DUNLOP RUBBER COMPANY HAVE A 
vacancy in their Patent Department for a Techni- 
cal Assistant, preferably graduate, with engineer- 
ing knowledge, to assist in the preparation and 
conduct of patent applications at home and 
abroad. Patent experience is desirable but not 
essential.—Please apply, in writing, to Personnel 
Manager, Fort Dunlop, Birmingham, 24, quoting 
reference J.M. 117. 


IMPERIAL CHEMICAL INDUSTRIES LIMI- 
ted, Dyestuffs Division, has a vacancy for a 
Scientific Glass-blower at Dalton Works, Hudders- 
field. A man aged 25 years or over with experi- 
ence in fabrication and repait of scientific glass- 
ware would be offered Assistant Technical Officer 
gtade ; a younger man with similar qualifications 
may be recruited initially in the Laboratory Assis- 
tant grade of —_ —Apply in writing to the Staff 
Officer, Im Chemical Ind Limited, 
Dyestuffs Division, P.O. Box A.38, Huddersfield. 


BACTERIOLOGIST (MALE OR FEMALE) 


FOR INTERESTING RE- 
lopment work on clectro-acousti 


Clement’s Inn, London, W.C.2. 


in Laboratory situated in West End of 
London. Work mainly concerned with testing 
disinfectant formulations for medical, public 
health, and dairy work.—Write, stating age and 
qualifications, Box 899, T. G. Scott and Son, 
Ltd., 1 Clement’s Inn, London, W.C.2. 


INFORMATION OFFICER REQUIRED, 
either sex, 22-27, for export marketing mem- 
ber of light engineering group in outer Lon- 
don (Essex). Technical and/or economic 
background and qualifications, and training 
in analytical indexing and information (not 
publicity) work necessary. Progressive salary 


facilities available. 
Please reply, giving full details, to Box 


900, T. G. Scott and Son, Ltd., 1 Clement's 
Inn, London W.C.2. 


4 
E 
Cc 
team 
ferms 
‘ional 
0 to 
for a 
ence, 
for 
No. 1 
Edge 
WS 
y of aus 
ture- 
com- 
on 
650, 
amily 
ex- 
ould 
d be 4 
July 
ourt. 
cien- 
r, to 
cattle 
ficer 
t to 
stant 
uno- 
ad- 
ental 
ymen 
R.C. 
jouth 
iT 
com- 
nent. 
juali- 
work 
unds 
id a 
nera- 
any- 
uali- 
rk a 
con- 
par- 
& 
bour 
[MI- 
Re- 
ma 
qualifications and experience. Non-con- ? 
according to age and experience. Five-day a 
— week. Good staff conditions. Canteen 
wces an Engineer up to. B.Se. 
Box No. 874, T. G. Scott and Son, Ltd., 1 0 


declxxvi_ NATURE June 29, 1957 


AN OPPORTUNITY FOR There are openings for two Chemists to become technical salesmen, 


after training in the laboratories and on the selling side of our Com- 
positions Division, to handle their varied range of products. Appli- 


CHEMIST bl cants should have a degree in Chemistry or a City and Guilds Certi- 
ficate in Paint Technology. 


At the end of the training period, these men may be required to travel 


overseas to carry out their duties in any manufacturing territory. 
IN THE FIELD OF Single men are, therefore, suitable, or married men quite willing to 
leave home for periods of up to six months. Salary will be com- 


TE CHNIC AL pee with responsibilities, and expenses when overseas fully 


Those interested should write, in confidence, giving age, ex- 
NS) ALE Ss perience and salary, to Personnel Manager (CD), Fort Dunlop, 


Birmingham, 24. 


Imperial Chemical Industries Limited 
require 8 Billingham Division 
GRADUATE CHEMIST 
to work in the Material Research Labora- 


tory for research on ceramic materiais used Vacancies for 
in the electronics industry. The work will 


involve an in ferrites, dielectrics, or 
insulators, and although previous experience 4 
in this field is not essential it would be an 

advantage. 


The post is pensionable and progressive. There are Beg cay in this ee Mathe- 
maticians with good honours degrees are in- 
teresied” in’ applied. branches of the subject and 
lard Radio Valve Co. Ltd., New Road particularly in developing the use of high-speed 
Mitcham Junction, Surrey. quoting reference electronic computers. The Mathematical Section 
JEG/MRL.171. of the Billingham Research Department deals with 
a wide range of theoretical and practical problems 
arising from research in physics, chemistry, engin- 
eering, chemical plant design and operation. There 
is scope both for research in applied mathematics 
RESEARCH RESEARCH and in the evolution of 
serving up of Companies active niques on a modern electronic machine 
in the petroleum, petroleum chemicals and is closely associated with research and seambunden 
chemical engineering field requires young gradu- in a very large chemical organization, and are 
for interesti ch Petroleum and many opportunities of advancement. 
degree. Appointments are pensionable and there is a 
experience preferred but not essential. Pension profit-sharing scheme in operation. Assistance can 
etc., morth-west location—Apply Box be given towards house purchase and removal ex- 
f married men. 
898, T. G. Scott & Son, Ltd., 1 Clement's Inn, penses in the case 0 ‘ 
London, W.C.2. Write, giving of and 
UALITY APPI experience, to the Sta nager, Imperial Chemical 
‘or post of Quality Control! Statisti 
cian in a rapidly expanding tungsten manufac- Co. Durham, quoting Ref. No. W/R/4. 
turing plant, situated in the London area. Candi- 
dates should possess a degree in mathematics and 
statistics or equivalent qualifications, with some 
experience in analytical methods, design of ex- 
periments, sampling and inspection schemes, 
methods to specific quality control problems § »| Ltd. have vacancies for male or female techni- 
arising in production. The work is interesting, | $ IST ) | cians to work in their Virus Unit at Stoke Poses 
covering a wide field of investigation with aie . 4 METALLURG $| near Slough. The Unit is engaged on research 
wil coy talery 1% required by A knowledge of routine bacteriology is desirabic. 
according to Gualifeatons and experience, and |$ NAPIER & SON LTD, Dut previous, eaperience_ of virus work is not 
the prospects for advancement within the or- Luton Airport, Beds and well-equipped laboratories. 


ganization are excellent.—Apply in writing, giving 


-— required by the British Drug Houses Ltd. 
for Development R: 


in connection with or- 

= relates to and 
chemi and chemotherapeutic substances. years experience, 

Commencing salary will be according to qualifica- Applicants should preferably be 25-30 years ferably in enzymology, and be capable Fs inde- 


|} ducts Limited. Candidates should have 
tions and experience. Five-day week. Pension |@ Of age. Apply to Dept. C.P.S., 336/7 pendent investigation of drug action. 
) | commensurate 
J 


4 | salary according to experience and ability.—Five- 
full details of curriculum vitae, to Chief Scien- Applicants should be experienced in nor- Gay week, Borns and 
tific Officer, The Tungsten Manufacturing Co. @ mal laboratory procedures and process con- 
Ltd., 8 Heddon Street, London, W.1. @ tol, etc. Minimum qualifications, H.N.C. ¢ Sant’ tatdatoe ing a 
CHEMISTS, PREFERABLY WITH HONOURS | @ L.L-M. 
; The post is permanent, progressive, in- 2 RESEARCH BIOCHEMIST WANTED AT 


} teresting, and varied, and offers consider- §| Welwyn Garden City Laboratories of Roche Pro- 
» able scope to the right person. 


profi W.C.2, quoting with qualifications and calles 
club.—Apply in writing, stating age, qualifica- will be offered by the Company, who operate a 
tions, experience, and salary required, to Staff contributory pension scheme.—Apply to the Secre- 
Manager, Graham Street, N.1. oe tary, 15 Manchester Square, London, W.1. 
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PHYSICAL and ORGANIC CHEMISTS 
PHYSICISTS 
CHEMICAL ENGINEERS 


Curventiy, the of plastics ta the - 
the PLASTICS DIVISION of IMPERIAL CHEMICAL INDUSTRIES LTD. 


requires a number of well qualified scientists to help —— es 1957 development 
programme. Apart from increasing the manufacturing vo! f existing products, 
the programme also provides for the investigation of new ng 

The Division can offer interesting and varied work in the speculative and applied 
sections of the Research Department, in the Process Investigation Teams, on Plant 
M “A T ical Service and Development and Sales. 

The principal need is for physical and organic chemists, a!ihough there are several 
opportunities open to chemical engineers and, in a few cases, to physicists. In 
addition to technical competence, the Organization seeks men of character and deter- 
mination who can work in harmony with others. For certain of the appointments some 
industrial experience — be useful; however, the Division is equally interested in 
candidates who will be coming down from University this year, and also in those 
who betore the end of 1957 will have completed their National Service obligations. 


For these appointments the Company pays good starting salaries and provides for the 
speedy attainment of an initial salary ceiling of around £1,360 per annum. Beyond 
this there is plenty of scope for progressive remuneration. The Company operates 
pension and profit sharing schemes, and provides luncheon end recreational facilities. 
After joining the staff, married men will receive a reasonabic refund of removal (in- 
cluding travel) expenses, and to assist them in house . facilities are available in 
approved cases for substantial loans ; in addition, legal charges will be advanced. 


Apply, giving brief particulars of qualifications and experience, to the Staff Manager, 
I Chemical Industries, Ltd., Plastics Division, Black Fan Road, Welwyn Garden 
City, Hertfordshire. 


ENGINEERING IN THE 
CHEMICAL INDUSTRY? 


Why is the Chemical indeess of inuees to the Engineer ? Firstly, 
because it uses a wider selection of engineering plant and equipment 
than any other branch of industry; secondly, because the problems 
which it has to tackle are such that their solution depends as much on 
-_ Engineer 2s on the Chemist. The industry 
and at 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
WILTON WORKS, 


over 4,700 men are working on the design and construction of 
largest single project in Britain’s chemical history. Wilton Works is a 
manufacturing centre, with its own Power Station, where any Division 
of LC.L can build and operate production units. Twenty-one plants 
are in operation to-day and included a these are “ Perspex,” 


“ Terylene ” and Titanium. The number 
MECHANICAL, ELECTRICAL 


and INSTRUMENTATION 
ENGINEERS 


required for design, construction, — and Work Study is steadily 
increasing as the Works continue to 

Salaries depend on ability and anu lence and are reviewed ann 
after appointment. Promotion is by it alone and 
considered at regular intervals. Help will he given with housing Ss 
removing. The design offices are pleasantly situated in the parklands 
of Wilton Castle, which lies at the foot of the Cleveland Hills. Suitable 
applicants, who should possess an honours eon will be invited for 
interview at the Company’s expense.—Please write to the STAFF 
MANAGER, IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
WILTON WORKS, MIDDLESBROUGH, YORKSHIRE, quoting 
reference 400/102. 


Management Selection 
Limited 
have been retained to advise on the 
appointment of a 


MANAGING DIRECTOR 


for leading company manufacturing 


carries full respo: 
bility for the direction of all activities of 
the company. 


Candidates must have had management 
experience at a high executive level in pre- 
cision or light engineering industries, An 
honours degree in science, mathematics, or 
engineering is desirable. Essential qualities 
are a capacity to handle a wide range of 
technical, scientific, and commercial prob- 
lems, and an understanding of modern 
management techniques. 


Age 40-50. Salary is subject to negotia- 
tion, but would not be less than £4,000. 


Please send brief details in confidence, 
quoting reference U.388, to J. E. V. Tyzack, 
Management Selection Limited, 17 Stratton 

» London, W.1. No information will 


know their identity and have given permis- 
sion after personal discussion. 


INTERNATIONAL SYNTHETIC 
RUBBER COMPANY LIMITED 
PRODUCTION MANAGER 


The International Synthetic Rubber Co. 
Ltd., which is building a 50,000 tons/yr. 
synthetic rubber plant at Hythe, near South- 
ampton, invites applications from Chemi- 


The ‘duties of the Production Manager 
and his staff will be to pp whole 
production operation and the shift personnel 
employed for this purpose. Applicants 
Should have had considerable experience in 
the chemical Preferably in such 
fields as that of continuous polymerization 
or oil refining operation. 

The post offered is an attractive one in 
that it is a senior appointment in a new 
Company which is close to the New Forest 
and pleasant residential areas. 

The successful applicant will be in the 
age range 30-45 and the production force to 
be supervised is expected to total about 150. 

Applications should be marked “ Staff ’’ 
and addressed to: 


The Personnel Manager, 
The International Synthetic Rubber Co. Ltd., 
Hythe, 
Hants. 


KODAK LIMITED INVITE APPLICATIONS 
from young Science or Arts graduates for a posi- 
tion on the staff of their Research Laboratory 
Library. Candidates should have a definite in- 
terest in library work involving indexing, abstrac- 
tion of technical articles, editorial work and 
handling information. An interest in ogy od 
would be an advantage. salary 
according to age and qualification. pace in 
writing to Personnel Department, Kodak Limited 
(Factories), Wealdstone, Harrow, Middlesex. 


RESEARCH AND DEVELOPMENT EXECU- 
tive required by Nash and Thompson Limited, 
Oakcroft Road, Chessington, Surrey, to co-ordi- 
nate work of Laboratories and Drawing Office 
engaged on development of laboratory and con- 
trol instruments, etc. University qualification 
essential and five years in senior position re- 
sponsible for the development of top-grade elec- 
tronic and mechanical or hydraulic equipment. 

scale £1,750 upwards.—Apply 
Manager. 


PARKE, DAVIS & 
COMPANY, LIMITED 


Applications invited from YOUNG 
LADY SCIENCE GRADUATES for a 
position in their Analytical Department. 

Candidates should have experience in 
microbiological-assay work on  pharma- 
ceutical products. Generous commencing 
Salary. Five-day week. 

Apply to Personnel Manager, Parke, 
Davis & Company, Limited, Staines Road, 
Hounslow, Middlesex. 
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Excellent opportunities in research 
on guided weapons for : 


SENIOR AERODYNAMICIST 
SENIOR ASSESSMENT ENGINEER 
SENIOR MATHEMATICIAN 
SENIOR PHYSICIST 


PROGRAMMER FOR DIGITAL 
COMPUTING 


work. 


and should be addressed to: 


SIR W. G. ARMSTRONG WHITWORTH 
AIRCRAFT LIMITED 


The above positions offer a permanent and pensionab!e career together with attrac- 
tive salaries and will give considerable scope to applicants with experience of research 


Interviews will be arranged at our Whitley works, and candidates will be reimbursed 

for reasonable travelling expenses. Applications will be treated in the strictest confidence 
Technical Appointments Officer, 

Sir W. G. Armstrong Whitworth Aircraft Limited, 


Baginton, Nr. Coventry. 
Quoting reference: RES/ARM/7. 


The research group handles a wide 
variety of problems associated with 
guided weapon systems and, ‘amongst 
other subjects, covers supersonic aecro- 
dynamics, weapon assessment in mathe- 
matics and physics, and programming 
techniques for digital computing. An 
extensive programme of work is pro- 
ceeding on‘ all the above subjects, and 
applications will be welcomed from 
candidates with a university degree or 
its equivalent. In addition, a number 
of years’ experience of at least one of 
the above subjects will be required for 
the senior positions. 


BRITISH-AMERICAN TOBACCO COM- 
pany Limited wish to recruit for vacancies in 
their mew Research Centre at Southampton. 
Inquiries are invited from graduates between 
24 and 28 with some research experience in 
organic or physical chemistry and mechanical 
engineers of the same age with a sound know- 
ledge of physics of electronics. These appoint- 
ments are concerned with an interesting field of 
investigation and carry excellent salary, condi- 

Prospects.—Apply by letter to Per- 


CHEMICAL LABORATORY ASSISTANTS, 
age 17 to 23, with G.C.E. or national certificate, 
required by leading company in Great West Road. 
Brentford. Some interest in engineering an ad- 
vantage.—Reply, quoting reference S20, and give 
full details, to Box 896, . Scott and Son, 
Ltd., 1 Clement’s Inn, London, W.C.2. 


CHEMIST REQUIRED BY WELL KNOWN 
Company with engineering and chemical interests. 
This is a permanent superannuated post in outer 
West London.—Reply, quoting reference S18, to 
Box 897, T. G. Scott and Son, Ltd., 1 Clement's 
Inn, London, W.C.2. 


ASSISTANT BACTERIOLOGIST 

Applications are fovined for the post of Assis. 
tant Bacteriologist in the Laboratories of A. @ 
G. Nicholas Limited. The successful candida 
will be required to carry out bacteriological pro 
duct control work and also some research. Appi- 
cants must have experience in media preparation, 
genera! bacteriological techniques, and preferably 
hospital experience. Possession of the A.I.M.L.T. 
or F.M.LL.T. will be an advantage. The com 
mencing salary offered is os to £600 per annum, 

Please quote ASST/BA Apply Personne} 
Manager, A. & G. Nicholas Limited, Bucking. 
ham Avenue, Slough, Bucks. 


SCIENTIFIC ASSISTANT REQUIRED 


IN 
October, with qualifications in physics and mathe 
matics, for scientific/secretaria! duties with learned 
Society. Work will be in connection with the 
membership and publications of the Society, 
Initial salary between £450 and £550 according t¢ 
qualifications. eee, to the aa: Editor, The 
Physical ens, Prince Com! 


ysi ens, 
sort Road. 


CHEMICAL ENGINEER—SENIOR MAN 
required by Consulting Organization handling 
large petroleum/nuclear/chemical plants. He will 
be responsible for all aspects of chemical engjn- 
eering design covering a wide range of unit opera- 
tions. Experience, preferably ie the field of 
petroleum processing. Pension/life assurance and 
personal accident schemes—house purchase assis- 
tance—luncheon vouchers.—Please = full de 
tails of qualifications, experience, and salary en- 
visaged to Head Wrightson Processes Ltd., 24- 
26 Baltic Street, E.C.1. 


AN ELECTRONIC VALVE ENGINEER 1S 
required to assist in the technical control of pro- 
duction and testing of cold-cathode gas-filled 
tubes. A science degree or corporate member- 
ship of an appropriate institute, and some ex- 
perience - 4 this or an allied field is desirable. 
The post is a full staff appointment, carrying an 
attractive starting salary and providing consider. 
able opportunity for advancement. A _ pension 
scheme is in operation.— write to the Per- 
sonnel Officer, Ericsson Telephones Limited, Bee- 
ston, Nottingham, quoting Ref. No. LK/3. ; 


BRITISH PLASTER BOARD (HOLDINGS) 
Ltd., East near Loughborough, ics. 
need a physicist, preferably of Ph.D. standard, for 
basic research and development of technological 
problems, some experience with dielectric proper- 
ties of solids and/or properties of electrolytes an 
advantage. The laboratories, which are new, are 
situated in East Leake, equally convenient for 
Nottingham or Loughborough. Salaries in ac- 
cordance with age, qualifications and experience. 
Non-contributory _ staff scheme.—Write 
for form of application to Controller of Research, 
quoting Tech. Phys./KS. 


(Welbeck 1340) 
Learned Society Publications, 


“‘wants,”” 


THE MUSEUM BOOK STORE, LTD. 
25 Devonshire St., London, W.! 


Buy and sell Scientific Journals and Periodicals and 
in all 
Librarians, and others, should send us their list of 
or duplicates for sale. Binding undertaken, 


languages. 


GURR’S 
AGENTS FOR SIGMA BRAND PRODUCTS 
INVITE YOUR ENQUIRIES FOR BIOCHEMICALS 
Ask for catalogue SIGMA 8 
GEORGE T. GURR LTD. 
136-138 NEW KING’S ROAD, LONDON, S.W.6 
The Microscopical Stain People 


TRY “TP” 

(Thermal Precipitation) 
FOR PRECISE 

DUST DETERMINATIONS 


5 DIFFERENT MODELS employ- 

ing Continuous, Oscillating or 

Gravimetric Methods. For obtain-’ 

ing ACCURATE samples, use 

The FICKLEN Method. Tell us 
your dust problems. 


Joseph B. Ficklen, III, 1848 East Street, 7, California, US.A. 


“T P” Engineers for 20 years. 
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